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Data in this report are current as of August 1998. Therefqgre,
these data are more current (reflecting updates and revisions) than
data on the same variables provided®aience and Engineering
Indicators, 1998which had been released in February 1998.
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This figure was Figure 1 in Marko, M. and Leith, A.,  Clockwise from upper left: (1) orientation of nuclear
“Sterecon-three-dimensional reconstruction fromell-division axes in a sea urchin embryo as revealed by
stereoscopic contouring” fournal of Structural Biology confocal LM; (2) dendritic branches of a hippocampal
116:93-98 (1996). Reprinted by permission of the authanguron also from a confocal volume; (3) a mammary
and Academic Press. Copyright © 1996. tumor cell invading the peritoneum reconstructed from

serial thick section HVEM; (4) an HVEM tomographic

The pictures shown represent examples of dataconstruction of a rat-liver mitochondrion from a single

obtained by users of the Biological Microscopy and Imaghick section; (5) a human lymphocyte with abnormal
Reconstruction Resource, which is located within thgolgi reconstructed from serial thick sections; (6) a mouse
Wadsworth Center of the New York State Departmerynx reconstructed from serial paraffin (histological)
of Health fttp://www.wadsworth.ag/spider_doc/bmirr/ LM sections; (7) an intermediate sub-volume tracing used
3-D.html ). Each was produced by contouring dat&w make the final mitochondrion model shown in
obtained from 3-D light microscopic (LM) or high voltagenumber 4; and (8) a low-voltage cryo scanning EM image
electron microscopic (HVEM) images, using the Sterecast a bacterium with islands of a surface protein labeled
(stereoscopic reconstruction) system developed at tifth immunogold.
Resource. Most of these pictures, and much of the
research associated with them, were made possible
through grants from the National Science Foundation and
the National Institutes of Health.
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GENERAL NOTES

The National Science Foundation (NSF) sponsordlaey are in the best position to: (1) indicate how much
series of surveys to collect information on the financighey spent in the actual conduct of R&D in a given year,
and human resources devoted to research and devel@)- classify their R&D by character of work; and
ment (R&D). In this report, NSF survey data on th€3) identify the sector of the economy in which their
various sectors of the U.S. economy—industry, goverfinancing originated. The consistent use of performer
ment, academia, and selected nonprofit organizationsreporting reduces the possibility of double-counting and
are aggregated so that the components of the ove@hforms to international standards and guidance.
R&D effort are placed in a national context. Information

presented iNational Patternsncludes the following: There are exceptions to the use of performer-reported
data. The last complete survey of the nonprofit sector
» the level of R&D expenditures; was conducted in 1973, although a survey of nonprofit

R&D activity is being undertaken in 1998-99. Since 1973,
informal surveys of this sector have been undertaken
« the sector or organization performing the R&Dperiodically. Nonethe_less, e_stir_nates of the R&D
performance by nonprofit organizations reported here are
« the character of work undertaken (i.e., whethegenerally based on (1) Federal agency reporting of Federal
it is basic research, applied research, dunding to the nonprofit sector and (2) R&D performance

* the sources of such funds;

development); trends in the other non-federal sectors.
* the states in which R&D is undertaken in the  |n addition, NSF sponsors only occasional surveys of
United States; state government agencies; the last two surveys covered
. the number of scientists and engineers employﬂacal years (FYs) 1987-88 and 1995-96. Consequently,

in R&D" and (tehe national_ R&p time-series totals exclude estimates of
’ state agencies’ intramural R&D performance. State funds
« international comparisons with the U.S. effort. for R&D reported by other sectors of the economy,
however, are included in the respective R&D performance
The national totals reported here incorporate datatals.
available from several Division of Science Resources
Studies (SRS) surveys as of August 1998, as well as pro- One byproduct of the decision to use performer-
jections to cover the entire year. This report, includingeported data is that the federally funded R&D
the appendix tables as separate spreadsheet files, @Iformance totals presented\ational Patterngliffer
be made available on the Internet as well, at <httpffom the Federal R&D funding totals reported by the
www.nsf.gov/sbe/srs/nprdr/start.htm>. Federal agencies that provide the funds. One reason for
these differences is that performers of R&D often expend
These notes provide a brief introduction to th&ederal funds in a year other than the one in which the
concepts used in the report. Important changes ahRéderal Government provides authorization, obligations,
revisions from previouslational Patterngeports also or outlays. (For definitions of these terms, see appendix
are highlighted. For complete definitions, descriptions @.) During the past several years, differences between
projection methodologies, and references to the underlyirgderal R&D funding reported by performers and by
survey reports, see appendix A. funding agencies has widened. These trends are
documented in Appendix A, tables A-1 and A-2.

PERFORMERREPORTINGBASIS
ProJECTIONS

SRS annually surveys Federal Government agencies,
industry, and academia. Respondents in each sector Although respondents are continually given the
indicate the amounts they spend on R&D in their owdpportunity to revise prior data, R&D totals for 1996
sector and the sources of these funds. National historicgported here are considered to be actual expenditures.
totals are based on data reported by performers becabDs¢a reported for 1997 and 1998 are preliminary, in the
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sense that 1997 data are based on preliminary reporttgjculation (especially in adjustments for inflation), all
of information, and 1998 data are projections made durifR&D levels for all performers have since been converted
the summer of 1998 based on information available &t a calendar-year basis. However, data on the budget
that time. The series presented in tiaional Patterns authority of the U.S. Federal Government will continue
updates projections for 1995 and 1996 that were reportedbe in reference to fiscal years, for obvious reasons.
in National Patterns of R&D Resources: 1996

More detailed information. The current data pro-

To the greatest extent possible, this repoktide more detailed information about R&D by performer,
incorporates data for 1998 R&D programs contained gource, and character of work. For example, for federally
the administration’s 1999 budget proposal. The text notefded research and development centers (FFRDCs)
explicitly where these data are used. The budgeidministered by industrial and nonprofit organizations, this
however, does not contain estimates on the detailesport provides annual breakdowns of R&D by character
disaggregation reported iNational Patterns most of work, in contrast to the previous report, which contained
importantly, it includes very little information on theonly total R&D amounts for these performers. In addition,
economic sectors receiving the Federal fundshe new data include current-dollar and constant-dollar
Consequently, Federal agencies’ R&D performance faimounts for all components of national R&D by
1997 and 1998 are derived from an NSF survey of 3xrformer, source, and character of work, while previous
Federal agencies coinciding with the third quarter of FMata included constant-dollar amounts only for aggregates
1997. The amounts reported for 1998 therefore reflegt these components by performer or source.
Congressional appropriations, apportionment, and
reprogramming decisions as of that time. Presentation of data in a database formatData

in the previous report were organized entirely in terms of

R&D performance estimates for 1997 and 1998 faslaborate spreadsheet formats. Such spreadsheets will
the other sectors of the economy are derived on the basisitinue to be provided, but the new data will also contain,
of three types of information: (1) survey informationas an additional feature, Appendix Table B-6, which is a
submitted early by some of the responding institutionsingle, comprehensive spreadsheet file for 175 columns
allowing for an early, partial picture of what the aggregatef data on national R&D components and related
results might be once all survey responses are receivedtiables, covering the full time series 1953-98. Table B-
(2) responses by performers to questions about their fut@ds structured, in part, to facilitate the creation of a
plans; and (3) statistical regression and time-serigatabase file, through its importation into a database
modeling techniques based on observed patterns of R&bftware package. The labeling of its columns (or “field
expenditure by performers. The precise methodologitsbels”) have already been established in a simple,
used for such estimation are explained in the forthcomimgimerical structure. Those labels give data users the ability
companion document/lethodology and Procedures to find, quickly and easily, any historical data that may
Underlying the National Patterns Report: 1998ee interest them, either in Table B-6 itself, or in any database
Appendix A: Technical Notes). file created from it.

Symmetry of R&D tables with respect to type

New FEATURESIN THE 1998 of performer and sources of funds.Another new
feature is that the first four appendix tables are
NATIONAL PATTERNSREPORT symmetrically arranged to allow for direct comparisons

of R&D data organized in two ways: (1) by performer

previousNational Patternsreport of 1996 provided a flrstfand the_ltlhbyf_sotjrce, or f(fz) F[).y slourcE f'r“St ﬁnfltthen bfy
combination of fiscal-year expenditure amounts fopertormer. The Nirst case etiectively asks, ‘what type o

governmental and academic R&D, and calendar-yeg\Fgan'ZatIon perform_s the R&D, _anq for that type .Of
performer, from what kinds of organizations does it receive

expenditure levels for industrial R&D and for R&Dé.gs funding?” The second case effectively asks, “what
performed by other nonprofit organizations. Aggregat e of organization provides funding for R&D, and to

of these amounts were then taken, reflecting neither-a . . ) .
g ich kinds of performers does it provide those funds?”

precise fiscal-year nor calendar-year definition, but ; : . T
general combination of both. Therefore, for greateltor;lrjlirzg?rN%tsg:SS'on of this feature, see Appendix A:
consistency and clarity in measurement, and for ease St :

Consistent calendar-year basis for all dataThe

2



More extensive data.Overall, this 1998\ational

added for background. This section might also help readers

Patternsreport provides more extensive data on R&Iinterpret and analyze the information provided in the
expenditure levels and related variables than previoNstional Patternsreport.

reports. Examples include:

A listing of references to published studies that

» Finer levels of detail on R&D expenditures. have relied uponNational Patternsdata. As simply a
This detail is provided through the addition of neview examples, the following recent publications were
data columns that did not previously exist, antbund in theSocial Science&Citation Indexand other
through the creation of symmetric tables on sour@®urces as relying dNational Patterngeports:

of funds by performer and on performer by source
of funds (as described above).

e Historical data on R&D expenditures by
State. Previous reports provided data on R&D
by performer for each state, but only for the most
recent year for which data were available, which
in this report would be 1995. This report provides
these data not only for 1995, but also for 1987,
1989, 1991, and 1993.

» Greater detail on the industrial
nonmanufacturing sector.In previousNational
Patternsreports, all industrial R&D carried out
in “nonmanufacturing” industries was treated as
a single concept that was not subdivided into the
various sectors within this broad industrial
category. Owing to improvements in the Survey
of Industrial Research and Development, R&D
in nonmanufacturing is now subdivided into
several components for the most current years
of 1995 and 1996. These components include,
for example: communications; electric, gas, and
sanitary services; computer and data processing
services; other business services; health services;
and engineering and management services.

Simpler presentation of dollar amounts and

growth rates. For the sake of clarity, the currédtional
Patternsreport now abides by the following guidelines:

» Within the text of the report, all reported dollar
amounts ar@mominalamounts. Dollar amounts
in constant 1992 dollars are provided in many of
the appendix tables.

Brennan, M.; J.R. Long and P. Zurer, “Facts and
figures for chemical R&D,”Chemical and
Engineering NewsQctober 19, 1998, 52-82.

Jankowski, J., “R&D: The foundation for innovation
... changes in U.S. industry,”Tmends in Industrial
Innovation: Industry Perspectives and Policy
Implications Sigma Xi, The Scientific Research
Society, Inc., Research Triangle Park, NC, 1998, pp.
201-211.

Kortum, S.S. “Research, patenting, and technological
change,”"Econometricab5: (6) 1389-1419, Nov.
1997.

Larson, C.F. “Helping innovation with research-
on-research,Chemtect27: (12) 12-16 Dec, 1997.

Mowery, D.C. “The changing structure of the US
national innovation system: implications for
international conflict and cooperation in R&D policy,”
Research Poligyl997, 639—-654.

Moore, K. “Organizing Integrity - American science
and the creation of public-interest organizations, 1955—
1975, American Journal of Sociology996, Vol.
101, Iss 6, pp 1592-1627.

Wei, C.C., “The current status of R&D activities in
Taiwan,” International Journal of Technological
Management1997, 13: (5-6) 563-570.

However, many other published studies have also

relied onNational Patternslata. In the near future, efforts

will be made to create a much larger list, generated from

All growth rates reported, unless otherwiséeader feedback, which will be provided to readers as an

specified, are imeal terms, i.e., adjusted for @dditional appendix to theational Patterngeport. As

inflation, and they refer to the average rate d¢his list expands, it will be organized by general area of

growth per year. study, which would serve as a tool for colleagues studying
the information provided in tHéational Patternseport.

A New Section.A new section, “Why Statistics on (See _the appeal on the following page for reader feedback
R&D Expenditures Are Collected and Analyzed” wa®n this project.)

3



REFERENCESTO RESEARCHSTUDIES THAT USE
NATIONAL PATTERNDATA

INSTRUCTIONSFORHAVING US ADD A REFERENCETO ONE OF OURLISTS

Please help us serve you better . . . » Articles published in journals with significant
recognition as contributors to scholarly thought.
We would be grateful for any references that you To make this requirement feasible in practice, we
could provide for us. You are welcome to tell us about require that the journal meet at least one of the
your own published work or work published by others. following two criteria:
We are collecting and displaying these “references — Itis included in either the Science Citation
to research studies” for four reasons: Index or the Social Science Citation Index of

the Institute for Scientific Information (I1SI).
» To help researchers who are working on science-

resource topics find each other and learn about — ltis a peer-reviewed, technical journal that is
each other’s results; commonly held by major academic libraries.

+ To see how our data are being used and studied, « Books and monographs that are recognized by
so that we may develop them to better meet our the Library of Congress as published works. This
customers’ needs; could include individual chapters of a book with

contributions from multiple authors.
* Tolearn, and help inform others, about what has

actually been discovered with regard to science « Doctoral dissertations, also recognized by the
resources; and Library of Congress.

» To better contribute to the literature on science How to inform us about a reference you would
resources (both scholarly and publicly-orientedike us to list . . .
literature) through increased interaction with the

rest of the research community. Just send us the a copy of the work in the regular
mail, along with a signed cover letter that provides a full
Criteria for being listed as a reference. . . reference to the work and a statement that your research

did rely onNational Patternsdata. Earmark the pages
We will list all references that meet the followingand highlight the text whefgational Patterngiata are
criteria, and wilhotmake any value judgments regardingmentioned. For books, dissertations, and monographs, you
the quality of the research conducted. need only send one chapter that best demonstrates reliance
on National Patternsdata. Copies made on both sides

The work in question must makggnificant useof ot 5 page are acceptable.

data provided in thBlational Patterngeport. That is, at

least one of the main findings of the work (e.g., one of Address for Correspondence:
the key points made in a conclusion section) relies on the

use ofNational Patternsdata. Dr. Steven Payson

Senior Analyst
The work must bepublishedin an outlet that is 4201 Wilson Blvd.
generally recognized asontributing to(and not just Suite 965.23
reporting on) the current body of knowledge on science  arlington, VA 22230
resources or related topics. Such outlets include:



HIGHLIGHTS

ToTtaL R&D EXPENDITURES

By current projections, total annual research and
development (R&D) expenditures in the United
States will be $220.6 billion in 1998, of which
65 percent will be provided by industry (figure 1).
This level of R&D expenditure represents a
5.3-percent increase, after adjusting for inflation,
over the $205.6 billion estimated for 1997. In turn,
the 1997 estimate represents a 2.8-percent
increase over 1996, and the 1996 level a 4.7-per-
cent increase over 1995, after adjusting for
inflation in each case.

The entire economy of the United States, as
measured by gross domestic product (GDP) is
estimated to reach $8,456 billion in 1998. Adjusted
for inflation, GDP increased an estimated

2.7 percent in 1998, after a 3.8-percent increase
in 1997, and a 2.8-percent increase in 1996.
Consequently, R&D as a share of GDP will reach
2.61 percent in 1998, up from 2.54 percent in

1997, and 2.57 percent in 1996. This 1998 share
is the highest since 1992’s 2.64 percent, and
reflects a continuation of a general upturn that
began in 1994 after a three-year decline from
1991-94.

Figure 1. The National R&D Effort

Other
nonprofit
institutions
2%

Expenditure by source (1998=$220.6 billion)

Universities
& colleges
3%

Federal
Government
29%

Industry
65%

Expenditure by character of work
(1998=$220.6 billion)

Basic
research
16%

Applied
research
23%

Development
61%

Develop-
ment ifll Basic
engineering research in
8% science
Applied 3

research in

engineering
10% Applied
Basic rese'arch in
research in Develop® smegce
engineering ment in SO
2% science

Expenditure by performer (1998=$220.6 billion)

Federal

Universities &
colleges
14%

Other
nonprofit
institutions
3%

Employment of R&D doctoral scientists and
engineers by primary work activity (1995=198,890)

10%

NOTES:

Details may not add to 100 percent because of rounding. R&D funds for federally funded R&D centers are included in their affiliated sectors.
For employment of R&D doctoral scientists and engineers, development in science and development in engineering include "design."

SOURCE: National Science Foundation/Division of Science Resource Studies; tables B-1A, B-2A, B-2B, B-3A and B-28.
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Growth in total U.S. R&D expenditures was
relatively slow in 1985-95, but is now accelerat-
ing. In the past, annual R&D growth had been
much higher—e.g., from 1975-85 it averaged
5.6 percent in real terms. That rate then slowed
to 1.6 percent in 1985-95. However, annual real
R&D growth in 1995-98 is expected to average
4.3 percent. Almost all of the recent growth in
national R&D expenditures is the result of a
resurgence of industrial R&D.

Despite this recent increase, the R&D share is
still below levels reached in the early 1990s
(2.64 percent in 1992). The historic high sinc

and it remained between 45 and 50 percent until
1988. It then fell steadily, dropping from
42.6 percentin 1988 to a current all-time low of
30.2 percent projected for 1998.

The Federal Government is expected to perform
$16.9 billion of R&D in 1998, a real increase of
0.2 percent from 1997. Federal agencies are
estimated to account for 7.7 percent of national
R&D performance in 1998, reflecting, again, a
continual decline in the Federal performance
share that began in the mid-1970s.

1957 for the Nation’s R&D/GDP ratio wasTDARTICIPATION OF UNIVERSITIES,

reached in 1964 at 2.87 percent; the low w
2.12 percent in 1978.

(’jNONPROFITORGANIZATIONS, AND

StaTE GOVERNMENTS
INDUSTRY PARTICIPATION .

Since 1980, industry has provided the largest
share of financial support for R&D, projected to
reach $143.7 billion in 1998, or 65.1 percent of
the total. This funding represents a 7.7-percent
increase in real terms over the preliminary 1997 -«
level. Of these funds, nearly all ($140.8 billion)

will be devoted to R&D performed by industry
itself, with the remainder directed toward aca-
demic R&D ($1.8 billion) and R&D performed

by other nonprofit organizations ($1.0 billion).

Other R&D funds, provided by universities and
colleges, state and local governments, and other
nonprofit institutions, in combination, are expected
to reach $10.3 billion in 1998, reflecting a 3.4-per-
cent real increase over their 1997 level.

Universities and colleges, excluding academically
administered FFRDCs, are expected to account
for 11.6 percent ($25.7 billion) of national R&D
performance in 1998; this is a moderate real
increase (3.1 percent) over 1997.

Industry—including industry-administered R& D SEPARATEDINTO BASIC

federally funded research and developme

centers (FFRDCs)—is expected to perforr:hESEARCH APPLIED RESEARCH AND
75.1 percent of the Nation’s total R&D in 1998'DEVELOPMENT

The projected $165.7 billion in R&D performance

by industry represents an 8.5-percent increase °
in real terms over the preliminary 1997 level. Of
this industrial R&D performance in 1998, 85.0
percent will be supported by industry’s own funds;
Federal funding will account for the remaining
15.0 percent. The Federal share of industry’s
performance total has fallen considerably from

its all-time high of 32 percent in 1987.

FEDERAL PARTICIPATION .

Federal R&D support in 1998 is expected to be
$66.6 billion, a 0.8-percent increase in real terms
over 1997. The Federal share of support for the
Nation’s R&D first fell below 50 percent in 1978,
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Of the projected $220.6 billion spent on R&D in
1998, $34.4 billion (or 15.6 percent) is expected
to be for basic research, $49.8 billion (22.6 per-
cent) for applied research, and $136.4 billion
(61.8 percent) for development. In comparison
with 1997, R&D performance in 1998 reflects a
2.4-percent real increase in basic research, a
6.2-percent real increase in applied research, and
a 5.8-percent real increase in development.

The amount of basic research conducted as a
proportion of total R&D varies enormously
by sector. From 1970-98, basic research
was between 62 and 67 percent of all university
and college R&D (including university and
college-administered FFRDCs). For industry



R&D (excluding industry-administered FFRDCSs)

it has ranged between only 3 and 6 percent, and
for Federal intramural R&D it has ranged
between 13 and 17 percent. This maximum of
17 percent for basic research as a percentage of
Federal R&D is expected for 1998, reflecting an
upward trend that has been occurring since 1988.

Industry and industry-administered FFRDCs,
combined, are expected to account for 25.0 per-
cent ($8.6 billion) of the Nation’s basic research
performance in 1998. Universities and colleges
are expected to account for 51.1 percent
($17.6 billion), and their FFRDCs for another
7.8 percent ($2.7 billion). The remaining basic
research performance will be carried out by the
Federal Government, comprising 8.3 perce

its economy on R&D as some other countries.
In 1996, the most recent year for which com-
parable international data are available, the U.S.
spent 2.57 percent of its GDP on R&D, compared
to 2.77 percent spent by Japan in 1995 (the latest
year's data available for that country), 2.32 by
France, 2.28 by Germany, 1.94 by the United
Kingdom, 1.66 by Canada, and 1.03 by Italy.

Nondefense R&D as a percent of GDP was 2.11
for the United States in 1996, which was lower

than for Germany (2.20), and Japan (2.73 in 1995),
but higher than for France (2.04 in 1995), the

United Kingdom (1.71), Canada (1.63), and Italy

(0.981in 1995).

($2.9 billion) of the total, and by other nonprofi;h&D SCIENTISTSAND ENGINEERS

organizations and their affiliated FFRDCs—
7.8 percent ($2.7 billion). While Federal Govern-
ment performance of all R&D is expected to rise
only 0.2 percent in real terms, Federal per-
formance of basic research is expected to rise
4.2 percent.

R&D PERFORMANCEBY STATE

R&D is substantially concentrated in a small
number of states. In 1995, California had the
highest level of R&D expenditures—over
$36 billion—representing approximately one-fifth
of the $177 billion U.S. total. The six states with
the highest levels of R&D expenditures—
California, Michigan, New York, Massachusetts,
New Jersey, and Texas (in decreasing order of
magnitude)—accounted for approximately
one-half of the entire national effort.

The 10 states with the highest R&D intensity
(ratio of R&D to Gross State Product) in 1995
were, in descending order, New Mexico (8.1 per-
cent), the District of Columbia, Michigan,
Massachusetts, Maryland, Delaware, California,
Connecticut, Rhode Island, and Washington (the
latter with an intensity of 3.5 percent)

U.S./INTERNATIONAL COMPARISONS

Due to the size of its economy, the United States
spends more on R&D than any other country,
though it does not spend as high a proportion of

9

The estimated number of scientists and engineers
employed in 1995 on R&D activities in the United
States is approximately 987,700. This figure
reflects a 1.3-percent average annual increase
from the 1993 level of 962,700. It reflects only a
2.1-percent annual increase over the 1985 figure
of 801,900, the first year for which revised
national tabulations are available.

In 1996, industry employed approximately 859,300
full-time equivalent (FTE) R&D scientists and
engineers (S&Es). The industrial sector with the
most R&D S&Es was transportation equipment,
with 18.5 percent of the FTE total, mostly involv-
ing R&D on aircraft and missiles. Electrical equip-
ment was the second-largest employer of R&D
S&Es, with 15.2 percent, mostly involving R&D
on electronic components such as computer chips.
Chemical and allied products accounted for anoth-
er 10.7 percent, and machinery, including office
computers, accounted for another 10.2 percent.
The next largest R&D S&E employment sector
was in services, rather than manufacturing—
computer and data processing services accounted
for 9.4 percent of all industrial R&D S&Es.

In 1995, approximately 484,780 doctoral scientists
and engineers were employed in the United
States; 41.0 percent reported R&D as their
primary work activity; teaching as a primary
activity accounted for 22.1 percent; management/
sales/administration, 16.4 percent; computer
applications, 4.4 percent; and other professional
services and activities, 16.2 percent.



WHyY SrtaTisTics oN R&D EXPENDITURES
ARE COLLECTED AND ANALYZED

Economic growth is widely viewed as a key factoand engineers. However, the precise relationship between
that influences the well-being of individuals and societieR&D and improvements in quality and productivity (such
In broad terms, it is attributable to two processes: growdls the time lag between R&D and its economic effects)
in economic resources—natural resources, labor, ahds been extremely difficult for economists to identify
physical capital—and improvements in quality andnd measure, and that relationship varies greatly by the
productivity—producing more and/or better products frortypes of products and services developed.
the same resources. The first of these, while an important
source of growth, is often limited by basic physical Moreover, like expenditures on anything, expenditures
constraints. For example, a nation may experieno® R&D may tell little about the ultimate quality or value
economic growth through an expanded labor force, bot what is received from the money being spent. This is
economic output per person may remain unchanged. M@gpecially the case when one is examining individual
natural resources may be exploited, but often at tipgojects, where any assessment of the true value of an
expense of limiting their availability for future use. Inendeavor is confounded by its interaction with other R&D
contrast, the accumulation of physical capital, i.eprojects. Inthe aggregate, this interaction among industrial
structures and equipment, is more commonly welcomééctors, “or interindustry technology flows” has, itself,
as a reflection of economic progress. Such accumulati®i®come a topic of research and analysis.
though, also drains additional resources, either directly
through additional consumption of fuel and materials, or As an example of the complexity of R&D analysis,

indirectly through depreciation and its associate@ven if a project is deemed a complete failure, its failure
replacement costs. might provide researchers with the knowledge that the

particular path undertaken had been wrong, thereby
The second causal factor of economic growth-belping to steer future R&D endeavors in the right
improvements in quality and productivity—need nodirection. In addition, philosophical and cultural issues could
involve the kinds of trade-offs associated with the growtrise in any assessment of a project. For instance, basic
of economic resources. Through improvements in humegsearch enhances fundamental knowledge, which in turn
capital, physical capital, and organizational operationenhances applied knowledge. Nevertheless, whether, or
advances in science and engineering can offer more at@iyvhat extent, fundamental knowledge is a desired end
or better products without consumption of additionah itself would be determined, in part, by societal values,
resources. Such advances, or technological changes, mather than economic analysis alone.
not always be beneficial, as adverse consequences
sometimes lead to the realization that not all new Yet, despite the uncertainties about the meaning and
technologies are worthwhile. Nevertheless, knowledgelue of information on R&D expenditures, such
is usually cumulative, and as societies learn from theffformation is collected extensively by the United States
mistakes, people and nations might continue to benefit
from scientific and engineering accomplishments. 2For recent analyses of the relationship between R&D and
economic growth, see, for example: Griliches, Zvi, “Productivity,
It follows that economic growth, especially in the londr&D, and the Data Constrain&imerican Economic Revievol. 84:

run, is highly dependent on the R&D activities of scientisfs23: 1994; Nordhaus, William D. (1994) "Do Real Output and Real
Wage Measures Capture Reality? The History of Lighting Suggests

Not.” Cowles Foundation Discussion Paper No. 1078, September,
§994; Payson, S., “Quality Improvement Versus Cost Reduction: A

lEconomists familiar with this topic might criticize this
perspective as simplistic, because productivity increases may

embodied in the quantity of measured capital. (See, for examp halysis & Strategic Managemenl. 10, No. 1, 69-88, 1998; and

Griliches, Z., "Hedonic Price Indexes and the Measurement of Capi@)senberg, N., and R. Nelson. “American Universities and Technical

and Productivity: Some Historical Reflections,” kifty Years of ; . i u
Economic Measurement: The Jubilee of the Conference on Resea’?‘(ﬂ\\/ance in Industry.Research Policyol. 23: 323-348, 1994.

in Income and WealttE. Berndt and J. Triplett, eds., University of 8 See, for example, Schnabl, H., “The Subsystem—MFA: A
Chicago Press, Chicago, 1990; and Payson, S. “The Difficulty fualitative Method for Analyzing National Innovation Systems—
Measuring Capital, RevisitedTéchnological Forecasting and Social The Case of GermanyZconomic Systems Researehl. 7, No. 4,
Change, Wal56, No. 2, October 1997.) 1995.
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and many other nations, and it is disseminated and studs&dued, that value is relative because it competes with
worldwide by analysts in a wide variety of fields. On@ther forms of investment.

reason for this broad interest is tteggregateR&D

expenditure data is a measure of the level of economic Such information about R&D’s perceived relative
purchasing power that has been devoted to R&D projed@lue is extremely useful for economic decisionmaking.
as opposed to alternative economic activities. Moffeor example, if R&D in a particular field of study
precisely, industrial (private-sector) funding of R&D,ncreases, this may reflect an increase in demand for
which represents most of R&D expenditure in the Unitegtientists and engineers to study and work in that field.
States, may be interpreted as an economic measurédgfincrease in R&D in a particular industrial sector could
how important R&D is to U.S. companies, which coul®e among the first signs that the sector is about to expand
have easily devoted those funds to any number of othwith new lines of products or services. Of course, R&D
purposes. Likewise, government support for R&D reflectiata alone would not be enough to accurately analyze the
government and society’s commitment to scientific anigiture growth of a field of study or an industrial sector,
engineering advancement, which is an objective that, it it may well be an important input into any such analysis.
course, competes for dollars against other functions

served by discretionary government funding. The same In conclusion, the R&D data presented in this report
basic notion holds as well for the other sectors that fufigiovide important information for economic and social

R&D—universities and colleges, and other nonproffé€cision making, and may even provide clues into our
organizations. future as a society. We provide these data for this very

reason—to encourage and facilitate useful analyses of
In effect, in broader terms R&D expenditureshe nation’s economic and social conditions. As mentioned
measure th@erceivedeconomic importance of R&D above, we are now soliciting your feedback on the details
relative to all other economic activities. Becaus®f how our data have already been used successfully in
institutions invest in R&D without knowing the outcomepublished studies. As we acquire this kind of information,
(if they did know the outcome, then it would not be R&D)we will tabulate and summarize it in future reports, in
the amount they devote will be based on their percepti@gdition to using it in our continual efforts to improve our
rather than their knowledge, of R&D’s value. As alreadglata.
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TRENDSIN NaTIONAL R&D SuPPORT

R&D expenditures in the United States are expectestimates, growing faster than R&D in 1997, but slower
to reach $220.6 billion in 1998This amount implies a than R&D in 1998. Since 1994, however, R&D has
nominal growth rate (without accounting for inflation) ofgenerally been outpacing the overall growth of the
7.3 percent over the 1997 preliminary level of $205.6 bieconomy, thereby becoming a larger component of the
lion, or a real-growth rate (after adjusting for expecteelconomy—from 2.43 percent of GDP in 1994 to
inflation) of 5.3 percertThe 1997 level of R&D reflects 2.61 percent in 1998.

a 4.9-percent nominal growth over $196.0 billion spentin
1996, or 2.8-percent real growth. In 1998, the Federal Government is expected to
provide 30.2 percent ($66.6 billion dollars) of total

The Gross Domestic Product, the main measure fojected funds for R&D; industry will supply 65.1 percent
the nation’s total economic activity, grew in real terms b§$143.7 billion in current dollars), and the remaining sectors
2.7 percentin 1998, and 3.8 percentin 1997, by preliminarf/the economy, i.e., state governments, universities and
colleges, and other nonprofit institutions, will contribute
4.7 percent ($10.3 billion).

4 Except for discussions of the Federal budget authority, which

are in reference to fiscal years, other references to years in this report . .
are with respect to calendar years, not fiscal years, even in discussions Starting in 1969 and for nearly a decade thereafter,

on academic and Federal intramural performance. Other NSF repdR&D growth failed to keep up with either inflation or
on academic or Federal expenditures alone, however, refer to fisg@neral increases in economic output. In fact, between

years, because those institutions operate on a fiscal year basis. Caled@g and 1975. real R&D expenditures declined 5 percent
years are used in thiational Patternseport, however, for consistency }

with industry data, which represent the largest share of U. S. R& pe _to both business and govgrnment de-emphaS|_Z|ng
expenditure, and for consistency with the vast majority of all oth _Hndm_g for research programs (flg_ure 2)_- Fed?ral funding
national economic statistics provided by Federal statistical agenci&3.particular fell considerably during this period (down

5 For a discussion about how dollar amounts are adjusted 1%9 percent in real terms). Both Federal defense- and

inflation in this report, see Appendix A: Controlling for Inflation andnondefense-related R&D programs declined.
Foreign Currency.

Figure 2. National R&D funding by source: 1960-98

Billions of current dollars

Billions of 1992 constant dollars 1/

States

Non-Federal

240 240
Average annual rate of change Average annual rate of change

220 F Year Total Federal | Nonfed. 220 Year Total | Federal | Nonfed.

1960-68 7.6 6.7 9.2 1960-68 5.4 4.5 6.9
200 F 1968-75 5.4 3.0 8.5 200 1968-75 -0.8 -3.0 2.2

1975-85 12.4 11.0 13.7 1975-85 5.6 4.3 6.8
180 F 1985-95 4.8 1.9 6.8 180 1985-95 1.6 -1.3 3.5

1995-98 6.4 18 X 1995-98 4.3 -0.2 6.5
160 160
140 | 140

United
5 Non-Federal
120 Unied 120 States
nite

100 100

80 80
o Federal | 60 . ¢ Federal ...
40 Government 40 Government
20 Lo . 20
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1/ Based on GDP implicit price deflator.
NOTE: Data are preliminary for 1997 and 1998.

SOURCE: National Science Foundation/Division of Science Resources Studies, table B-1A.
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Following an economic recovery from the 1974 oil The downward trend was then reversed in 1994,
embargo and the 1975 recession, a significant fundisgused by substantial increases in industrial R&Y.
reversal occurred. U.S. R&D expenditures increased fmeliminary estimates, U.S. R&D grew in real terms by
real terms by approximately 72 percent from 1975-88,7 percent per year between 1994 and 1998, in spite of
compared with a 37-percent rise in real GDP over thértually no real growth (0.2 percent) in Federal R&D
same period. support. Over the same period, industrial support for R&D

grew at a real annual rate of 7.3 percent, by preliminary

During the first half of this period (1975-80), there:a|culations. Much of this increase might be explained by

was considerable growth in Federal R&D funding fothe favorable economic conditions that generally existed
nondefense activities. Although defense-related R&Bver the past 4 years.

expenditures rose annually, much of the Federal R&D

gain was attributable to energy-related R&D (particularly

nuclear energy development) and to greater support frRENDSIN FEDERAL SUPPORT

health-related R&D. Non-federal R&D increases were

concentrated in industry and resulted largely from greater AS & share of the national R&D total, Federal
emphasis on energy conservation and improved useQﬁavernment funding has continued to decline in recent
fossil fuels. Consequently, energy concerns foster¥@ars. Though it was previously the primary provider of
increases in R&D funding by both Federal and norine Nation’s R&D funds, the Federal Government’s share
federal sources. Support for energy R&D rose OV@If R&D funding first fell below 50 percent in 1979. From
150 percent in real terms between 1974 and 1979 ak¥80-88, the Federal Government provided between 44

accounted for approximately one-half of the nation@ind 47 percent, but has fallen systematically since that
increase in real R&D spending. time. The preliminary Federal R&D funding in 1998,

$66.6 billion, represents a 0.8-percent increase from the

Overall, the U.S. constant-dollar investment in totgreliminary 1997 level in real terms. Consequently, due to
R&D grew at an average annual rate of 4.4 percent duritige notable increase in industrial support, the Federal
1975-80. Although the rate of increase remained rath®overnment’s estimated share of R&D support for 1998,
steady through 1982 (between 4 and 5 percent annuall3(,2 percent, is the lowest ever recorded in the data series
the focus of the national R&D effort began to shift heavilgwhich begins in 1953).
toward defense-related activities in the early eighties.
Large|y as a result of increases in defense R&D, growth Even with its declining share of the national total,
in real R&D expenditures accelerated to an averad@deral R&D funding did expand between 1980 and 1998
annual rate of 8.2 percent over 1982-85: not since tffeom $29.9 to $66.6 billion), which, after inflation,
space-inspired spending thrust in the early sixties had R&mounted to a small, real growth rate of 0.9 percent per
in the United States grown so rapidly during any 3-ye3gar. This rate, however, was not at all uniform across
period_ On average, from 1980-85, R&D Spendin@"le period. From 1980-85, Federal R&D funding grew on

increased 6.8 percent per year in real terms. average by 6.2 percent in real terms annually. Support
then slowed considerably in 1986, reflecting the budgetary

This pattern of a generally increasing rate of reabnstraints imposed on all government programs, including
R&D growth, however, changed abruptly in the midthose mandated by the Balanced Budget and Emergency
eighties and continued through the early nineties. Frabeficit Control Act of 1985 (also known as the Gramm-
1985-94, R&D spending slowed to a 1.1-percent annuRldman-Hollings Act) and subsequent legislation (notably
real rate of increase, in comparison to a 2.4-annual réfa¢ Budget Enforcement Act of 1990, which legislated
growth in GDP. Some slackening of both Federal and
non-federal funding of R&D, as a proportion of GDP, “For a detailed discussion of this upturn, see Jankowski, J.,
had Contributed to this Siowing_ However, |t is primariiy‘R&D: The Foundation for Inngvation A Changes |nUS Industty,”
the decline in real Federal R&D funding, as reported 53Treno!s in Iridustrlail Innova.tlon.:.Industry Perspgctlves and Policy

. plications Sigma Xi, The Scientific Research Society, Inc., Research
R&D performers, that contributed to the slow growth ofyjangle park, NC, 1998, pp. 201-211.
R&D in the early nineties.

8The sample design for estimating industry R&D expenditures

% In recent years, increasing differences have been detectednias revised for 1991 and later years. The effect of the change in
data on federally financed R&D as reported by Federal funding agencigsjustry’s sample design was to reduce the Federal share of the national
on the one hand, and by performers of the work (federal labs, industR&D total to 38 percent in 1991, down from the 41-percent share
universities, and other nonprofit organizations), on the other hangreviously published for 1991. See appendix A for more information
This divergence in R&D totals is discussed in Appendix A. on these survey changes and their impact on the R&D estimates.
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that new spending increases be offset with specific After 1986, Federal R&D spending priorities shifted,
spending cuts). Since then, the Federal R&D data refleesulting in part from additional budgetary pressures and
the government’s growing emphasis on deficit reductidinom modifications in U.S. security measures in an
and a shift in the balance between defense and domestiolving international arena. Thus, the defense buildup in
programs. As a consequence, real Federal R&D suppthire early and mid-1980s was followed by a period of
has declined on average by 1.1 percent per year owmaoderate reductions in the late 1980s, a leveling of R&D
1985-98, by preliminary calculations. spending in the early 1990s, and a return to planned,
moderate reductions in the mid-1990s. Since 1986, Federal
Nearly all the rise in Federal R&D funding duringbudget authority for civilian-related R&D grew faster than
the early eighties was due to large increases in defemsfense-related R&D. In particular, the budget allocation
spending, as evidenced by the figures on the Fedefi@ health- and space-related R&D increased substantially
budget authority (figure 3). For example, defense activitiéetween 1986 and 1998, with average real annual growth
of the Department of Defense (DoD) and the Departmenates of 4.6 and 6.0 percent, respectively, using preliminary
of Energy (DOE) accounted for roughly one-half of totdigures for 1998. (As indicated in figure 3, most of this
Federal R&D budget authorizations in 198By 1986, growth in the budget authority for space-related R&D
such defense-related activities peaked at 69 percentooturred between 1986 and 1991.) The budget allocation
the Federal R&D budget authority. for defense programs declined by an average real annual
rate of 2.3 percent during the same period. As a result, in
. 1998, defense-related R&D accounts for an estimated
9These percentage share calculations of defense-related R

activities are based on Federal budget authorization totals, not on é%‘:rl p_erc_ent of the 1998 total Federal R&D budget
reported by the performers of R&D. authority, in contrast to 69.3 percent for 1986.

Based on preliminary figures, R&D accounts for
15 percent of the Federal defense-related budget authority
for 1998, and 3 percent of the Federal nondefense authority

Figure 3. Federal R&D budget authority,

by function: 1980-98

Billions of constant 1992 dollars
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(table 1). In nondefense areas, R&D accounts for 75 per-
cent of general science funds, nearly all of which (94 per-
cent) is devoted to basic research (table 2). R&D accounts
for 67 percent of funds for space research and technology,
most of which (61 percent) is devoted to development.
Among funds for health, R&D represents 10.0 percent,
most of which (54 percent) is devoted to basic research,
and nearly all of which (95 percent) is directed toward
programs of the National Institutes of Health (NIH).

In the area of energy, the Department of Energy
actually registers a negative total budget authority because
of offsetting receipts received from sales of the Strategic
Petroleum Reserve. Consequently, the concept of R&D

s\ expenditure as proportion of total budget authority would
- Energy not be meaningful in this case.

T SN <= :\— = - . .
PR i == At first glance, the R&D budget authority for energy

1

0

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

General science

NOTES:

The larger graph pertains to nondefense R&D only. Data are

preliminary for 1997 and 1998.

SOURCE: National Science Foundation/Division of Science Resources
Studies; table B-10.

appears to have declined rapidly, from $2.4 billion in 1997
to only $1.1 billion (by preliminary estimates) in 1998.
However, this effect is not an actual decline in economic
resources devoted to energy R&D, but merely the result
of reclassification. Specifically, beginning in FY 1998
several DOE programs were reclassified from “energy”
to “general science,” so that the $1.3 billion drop from
$2.4 t0 $1.1 billion in energy R&D was equally offset by



Table 1. R&D as a percentage of Federal budget Table 2. Budget authority for R&D by function and
authority, by function: FY 1998 character of work: Anticipated levels for FY 1998

R&D total Basic Applied | Develop-
(preliminary |  Federal Budget function research | research ment R&D total
Budget function 1998) total R&D share [Millions of dollars]
[Billions of dollars] [Percent] TOtal.oooooooeeveeee o] 15710 | 15570 | 42350 | 73,639
Total.......ood]
73639 | 1687.308 44 National defense..................| 1,099 4,308 34,463 39,871
ON-bUAGEL.....rvevrrrereeeereriieeeenns 73.639 | 1,364.917 54 Nondefense (total)............. 14611 11.261 7.895 33,768
National defense............ouveerrrenns 39.871 267.560 14.9 Health........ccooovvinnriiinnnnnd] 7,361 4,618 1,578 13,557
Nondefense (on-budgef)........... 33768 | 1,007.357 31 Space research and vos| teot| sots|  aos
Health........coonmeevereeeeneeriinend 13.557 135.031 10.0 ' ' ’ ’
257 370 516 1,143
Space research and 3044 266 0 1210
technology.........cccoevevvennc) 8.265 12.312 67.1 Natural resources and ’ '
ENErgy 1/ e 1.143 (0.384) NA environment 156 1667 101 2 015
General SCIENCE..........urvevnnnc 4.210 5.642 746 ] ' '
Transportation.. 459 1,258 203 1,920
Natural resources and Agricult 560 589 o e
ENVIFONMENt.... 2015| 24356 83 Aﬁ”:: R " oo | s
Transportation.................... 1920 | 42979 45 OO ’
AGHCUMUIE 1243 10591 "7 NOTE: Because of rounding, components may not add to the totals shown.
ALt 1415 866.830 02 SOURCES: National Science Foundation/Division of Science Resources Studies,
1/ The budget authority for Energy is negative because of offsetting receipts from Federal R&D Funding by Budget Function: Fiscal Years 1997-99,
sales of the Strategic Petroleum Reserve. NSF 99-315, and unpublished tabulations.

KEY: NA = Not applicable

NOTES: Because of rounding, components may not add to the totals shown.
Data are derived from the administration's 1999 budget proposal.
On-budget totals are for all Federal Government transactions . [T
except those of the social security trust funds (Federal Old-Age by national objective: 1960-98
and Survivors Insurance and Federal Disability Insurance Trust Percentage of U.S. total
Funds) and the Postal Service. 100

Figure 4. R&D spending as a percentage of total,

SOURCES: National Science Foundation/Division of Science Resources Studies,
and Office of Management and Budget, The Budget for Fiscal Year
1999, Historical Tables, and National Science Foundation/Division of
Science Resources Studies, Federal R&D Funding by Budget Nondefense, nonfederal

Function: Fiscal Years 1997-99, NSF 99-315.
60

Other nondefense

a $1.3 billion rise in general science from $2.9 billion tc 40 Federal

$4.2 billion. (See appendix table B-10.)
. 20 F
For the Nation as a whole, defense-related R&L
climbed from 24.2 percent of the total R&D effort in
1980 to 31.8 percent in 1987. In 1998, defense-related © : : : : : : :
R&D fell to 16.4 percent of total R&D expenditures 1960 1965 1970 1975 1980 1985 1990 1995 1998
according to preliminary findings (figure 4). These sharCSOTES e
. . - . . . H Inaustry-runae IS classitied as civilian , InCluaing outiays
by national ObJeCtlve representa C.iISt[I’IbUtIOI’l of performeP— by aerospace and electronic industries. Data are preliminary for 1997
reported R&D data. They are distinct from the budget and 1998.
authority shares reported above that are based on the _ _ N _ ,
. f fi | cateqories that comprise the Federsa URCE: National Science Foundation/Division of Science Resources Studies;
various functiona g p table B-9.

budget. (See appendix A).

Defense Federal
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Space-related R&D funding, as a percent of total Preliminary estimates of Federal R&D obligations for
R&D funding, had reached a peak of 20.8 percent P98 indicate that seven Federal agencies have R&D
1965, during the height of U.S. efforts to exceed the Sovigtligations of over $1 billion, out of the total Federal R&D
Union in space travel. It has declined steadily since thalbligations of $69.8 billion. These are, in descending order
time, to a low of 3.0 percent in 1984 and 1986. By 1990df R&D obligations: DoD (with a 48.7 percent share
was back up to 4.2 percent and has remained betwedthe total), HHS (18.8 percent), NASA (13.3 percent),
4.0 and 4.5 percent since that time. Federal support OE (8.1 percent), NSF (3.4 percent), USDA (2.0 per-
“civilian-related” R&D (nondefense-nonspace programs§ent), and the Department of Commerce (DOC) (1.5 per-
as a percent of total U.S. R&D, has been declinimgent) (table 3).
steadily since 1994, when it wds.7 percent. It is
expected to be 9.8 percent in 1998, the lowest since 1962 In contrast to total R&D obligations, only three
(when it was 9.1 percent). agencies have intramural R&D expenditures that exceed

Table 3. Preliminary Federal R&D obligations, total and intramural by agency: FY 1998

Total R&D Total R&D Percent change in
Agency obl.ig.ations obligations as a Intramyral R&D Percen't of ggency real inframural
(millions of share of Federal (millions of R&D obligations that R&D from

current dollars) total (percent) current dollars) are intramural 1/ previous year 2/

Department of Defense............ccoocvvvviiiiiiiciiiiicice 34,030.4 48.7 7,698.8 226 -12.9
Department of Health & Human Services................c....... . 13,1274 18.8 2,872.3 219 0.5
National Aeronautics & Space Administration..................] . 9,272.0 13.3 2,318.0 25.0 12
Department of Energy 5,636.3 8.1 636.9 1.3 284
National Science Foundation...............cccccoeviiiiiinnnnd . 2,346.9 34 17.9 0.8 -3.0
Department of Agriculture..............ccccoevviiiiiiiiiin 1,376.0 20 937.0 68.1 0.5
Department of COMMErCe.........cccuveiivveeiiieeiire e 1,035.9 15 705.2 68.1 -3.2
Department of Transportation..............cccooeeevieiienienne. . 666.1 1.0 2024 304 209
Department of the INterior...........cccveviveeiiieciiie e 595.6 0.9 521.9 87.6 15
Environmental Protection Agency..........c.ccocoveviieiinenne . 553.9 0.8 2825 51.0 7.8
Department of Veterans Affairs.............ccccoevoiiieiinnnnn . 240.3 0.3 238.7 99.3 -14.5
Agency for International Development...............cccoceeeene . 225.0 0.3 256 114 343
Department of Education.............cccccoooiiiiiiiiiiiiie, . 2255 0.3 9.6 43 71
Smithsonian Institution.... 132.0 0.2 132.0 100.0 04
Tennessee Valley Authority............cccoooeiiiiieiiiininene, 44.0 0.1 44.0 100.0 -31.1
Nuclear Regulatory Commission................ccccoeereriane. 53.9 041 13.5 25.0 1.9
Department of Labor...........ccovvveiiieiiiies e 38.0 0.1 18.1 476 0.2
Department of JUSHICE.........ccvoiiiiiiiiie e . 85.2 041 40.5 475 -3.1
Department of the Treasury............ccoveviiiieiieiniiienns 52.9 0.1 39.2 74.1 14
Department of Housing & Urban Development................. 395 0.1 24.8 62.8 18.7
Social Security Administration...............cccccoeiiiiiiienn. 37.1 0.1 5.1 13.7 257.5
US International Trade Commission..............ccccceveeinnnn. . 6.0 0.0 6.0 100.0 1.5
Library of CONGreSs. .......cvevviiiiiiiiiiie e . 11.7 0.0 1.7 100.0 16.0
Department of State...........coovveeiiieiiiieie e, . 0.8 0.0 0.3 375 -1.9
Other AGeNCIES 3/........eeviveiiiiiiiieiie e .. 6.0 0.0 4.4 73.3 -8.1
Entire Federal Government 4/............ccoccooveviviniinnn 69,838.4 100.0 16,806.5 241 5.4

1/ Intramural activities include actual intramural R&D performance and the costs associated with the planning and administration of both intramural and extramural
programs by Federal personnel. For the definition of intramural performers, see Definitions for Classification and Measurement, in appendix A.

2/ Based on fiscal year GDP implicit price deflators for 1997 and 1998 (table B-5).

3/ Includes: Appalachian Regional Commission, Consumer Product Safety Commission, Federal Communications Commission, Federal Trade Commission, National
Archives and Records Administration, US Arms Control and Disarmament Agency, and US Information Agency.

4/ Numbers do not total exactly, due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Federal Funds for Research and Development: Fiscal Years 1996, 1997,

and 1998.
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$1.0 billion in 1998, including costs associated with planni
and administering extramural R&D programs: DoD, HH
(which includes NIH), and NASA. These three agen-
cies, together, account for 80.8 percent of all Federal R& ,

Percent change from previous year

Figure 5. Annual changes in national R&D
spending, by source of funds: 1980-98
(based on constant 1992 dollars)

obligations for 1998, and 76.7 percent of Federal intramur: 1,
R&D, by preliminary tabulations.

_
o

Federal Government

TRENDSIN NON-FEDERAL SUPPORT

Between 1980 and 1985, concurrent with gains ir
Federal R&D spending, R&D support from non-federal

sources grew substantially—by 7.4 percent per year aft

S ANV O N A~ O ®
|

inflation. It then slowed to 4.1 percent between 1985 an

1990, and 2.9 percent between 1990 and 1995, but
expected to be back up to 6.5 percent for the 1995-98

period. Percent change from previous year

12

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

_
o

Industry

Most non-federal R&D support is provided b

industry. Of the projected 1998 non-federal total

($154.0 billion), 93.3 percent ($143.7 billion) is compan)
funded, representing a 7.7-percent increase over its 19!
level in real terms. Industry’s share of national R&D
funding first surpassed that of the Federal Governmenti

1980, and it has remained higher ever since. From 19

S ANV O N B~ O

85 industrial support for R&D, in real dollars, grew at a

Other non-federal

general growth in defense-related industries such
electronics, aircraft, and missiles.

Between 1985 and 1994, growth in R&D funding

from industry was slower, averaging only 2.8 percent pe

year in real terms. This slower growth in industrial R&D
funding was only slightly greater than the real growth

ol 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

the economy over the same period (in terms of real GDRprE:
which was 2.4 percent. In contrast, from 1994-98, bé/
preliminary estimates, it grew in real terms by 7.3 percen

per year, compared with a 2.8 percent for the economy
overall.

table B-1B.

W Estimates are for FY 1998 Federal intramural obligations as
reflected in the administration’s 1998 budget proposal (see appendix
A) and cover costs associated with planning and administering
intramural and extramural R&D programs by Federal personnel, as
well as actual intramural R&D performance. See NFeBeral Funds
for Research and Development: Fiscal Years 1996, 1997, and 1998,
NSF 98-332.
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As one might expect, however, growth of industrial980 and 1985, 8.3 percent between 1985 and 1990,
R&D varies significantly among different industrial2.7 percent between 1990 and 1995, and, by preliminary
sectord?! The industrial sectors with the largest annualalculations, 2.5 percent between 1995 and 1998. The
growth in real R&D performance, from non-federaprojected $10.3 billion in funding in 1998 is 3.4 percent
sources, between 1986 and 1996, have been: ndigher in real terms than its preliminary 1997 level. Most
manufacturingf (16.2 percent); lumber, wood productspf these funds have been used for research performed
and furniture (12.4 percent); paper and allied producigthin the academic sector.

(7.6 percent), and electrical equipment (4.3 percen
Those industries experiencing the greatest annual decli
(or negative growth) in R&D over the same period wer¢

Table 4. Change in non-federal funds for industrial R&D,
by industry, 1986 and 1996

stone, clay, and glass products (-9.7 percent); primary RED | Puerage
metals (-5.1 percent); petroleum refining and extraction real
(-4.9 percent); and food, kindred, and tobacco products sic growth in
Industry code(s) | 1986 1996 R&D
(-1.1 percent) (table 4).
[Millions
of dollars] [Percent]

R&D funding from other non-federal sectors
namely academic and other nonprofit institutions, includingjher manufacturing industries 1f........ 273L39) 380 2423| 1664
the support they receive from state and local goverfj2nmanufacturing industies 1r............. - 4,740| 20.170| 16.23

ments—has been more consistent over time. It grew e’ wood products, and furniture.....| 2425 | 144 634f 1240
real terms at average annual rates of 5.2 percent betwE 21 alled products..c.... 26 5% 1534 762
Electrical equipment........cocoeveverrvenrerninns 36 9,767\ 20,356 4.30
Chemicals and allied products.. 28 8,664 17,520 3.99
1For studies of patterns of technological change among differeREbber ProduCtS...........vcvvvsvsivssicsins 30 655 1269 354
industrial sectors, see, for example, Nelson, R. “Recent evolutionakyofessional and scientific instruments...... 38 4,752| 8,207 2.36
theorizing about economic changégurnal of Economic Literature, Textiles and apparel.........c.cooccooccorrecnee 22,23 246 414] 210
33, 1:48-90, 1995; Pavitt, K., “Sectoral patterns of.technologichabricated Metal ProAUCLS......vrvrerere 34 goo| 1322] 191
change: Towards a taxonomy aqd a thenﬁgéearch P0|lf3)3,31343- _ Transportation equipment................... 37 13567| 20535 1.02
373; Payson, S., “Product Evolution and the Classification of Business
Interest in Scientific Advancesnowledge and Policyol. 9, No. 4, MACRINEY. .. 3 10701} 13338) -0.92
1996-97; and Utterback, J.M., “The dynamics of product and procesd, kindred, and tobacco producs........ 2021 | 1280 1564 -1.12
innovation in industry,” in C.T. Hill & J.M. Utterback, eds., Petroleum refining and extraction.. 13,29 1971} 1,630 -4.91
Technological innovation for a dynamic econolNsy York: Pergamon  Primary metals............cccooooereeeevevveeeeneenens 33 786 637 -5.10

Press: 1979. Stone, clay, and glass products................. 32 941 463| -9.72

12See appendix A, the section on "Use of ‘Nonmanufacturing’ a¥f Due to revisions in survey methodology, statistics for "Other manufacturing
a Single Industrial Category.” Further, as a result of recent improvemefygustries” for 1996 are not comparable with statistics for prior years.
(since 1992) in the NSF sampling of firms located in the service sector,
itis not clear to what extent the nonmanufacturing sector has rapicipurce: National Science Foundation/Division of Science Resources Studies,
expanded its share of the Nation’s R&D, or how much of the apparent Research and Development in Industry 1095-96, NSF 99-312
increase is due solely to improved measurement techniques.
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MEASURESAND CoMPARISONSOF NATIONAL RESOURCES
FORR&D

This section examines two indicators of R&DU_S_ R&D/GDP RTIO

spending: (1) the ratio of total R&D expenditures to GDP,

and (2) the ratio of Federal funds expended for R&D to Growth in R&D expenditure should be examined in
total Federal funds. Also presented is a comparison b context of the overall growth of the economy, because,
U.S. R&D resources with those of other countries. Thegé a part of the economy itself, R&D is influenced by
measures and comparisons show that growth in total Uréany of the same factors, such as population changes,
R&D expenditures is now accelerating, after a period efapital accumulation, and technological advancement. For
relatively slow growth in the early 1990s. In 1980-85nstance, if population and physical capital each increase
annual R&D growth had been much higher, averagir’cg/ 5 percent from one year to the next, causing the GDP
6.8 percent in real terms. That rate then slowed to rise by 5 percent as well, then one would expect,
2.2 percent in 1985-90, and to 0.9 percent in 1990—g&suming nothing fundamental has changed, that R&D
However, annual real R&D growth in 1995-98 is expectegkpenditures would also rise by 5 percent. Conversely,
to average 4.3 percent (figure 6). Almost all of the recetitR&D is not observed to grow at the same rate as GDP,
growth in national R&D expenditures is the result of hen fundamental changes are likely taking place. Fur-
resurgence of industrial R&D. In comparison to its majdhermore, the ratio of R&D expenditures to GDP may be
international competitors, the U.S. appears, by preliminaifjterpreted as a measure of the Nation’s commitment to
estimates, to be taking the lead at expanding R&D efforfs&D.

while the other nations appear to be experiencing near-
zero growth in R&D in real terms. A review of U.S. R&D expenditure as a percent of

GDP over time shows an initial low of 1.36 percent in

Figure 6. Annual changes in GDP and R&D, and the R&D/GDP ratio: 1960-98

(based on constant 1992 dollars)

Percent change from previous year Percent R&D/GDP
12 3.0
10 F
RED Total R&D/GDP
25
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B 15 F b
1N
0 . — 10 F
‘\] Non-Federal
2 R&D/GDP
05 F
4}
_6 1 1 1 1 00
1960 1968 1976 1984 1992 1998 1960 1968 1976 1984 1992 1998

NOTE: Data are preliminary for 1997 and 1998.

SOURCE: National Science Foundation/Division of Science Resources Studies; tables B-5 and B-6.
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1953, rising to its highest peak of 2.87 percent in 196year in question), then experienced a local minimum in
followed by a gradual decline to 2.12 percent in 1978oughly the middle of the period, and an upturn thereafter
From the low in 1978, U.S. R&D expenditures rose a new local maximum. Thus, 1991 began with a ratio
steadily again to a peak of 2.74 percent in 1985, and difi2.71 percent, fell to 2.43 in 1994, and rose again to
not fall below 2.6 until 1993. In 1994, the rate dropped ®.61 percent in 1998 by preliminary estimates. As in the
2.43, the lowest it had been since 1981. Starting in 1994885-91 period, the 1991-98 period experienced the
however, R&D/GDP has been experiencing an upwagteatest fall in R&D/GDP (from 2.52 in 1993 to 2.43 in
trend. As a result, the current expected ratio of 2.61 ft894) when GDP experienced high growth, from
1998 is the highest the ratio has been since 1992.  $6,558 billion to $6,947 billion, or 3.46 percent growth in
real terms.

The initial drop in the R&D/GDP ratio from its peak
in 1964 largely reflected Federal cutbacks in defense and
space R&D programs, although gains in energy R&PJ S FeperaL R&D FUNDS/TOTAL
activities between 1975 and 1979 resulted in a relative
stabilization of the ratio at around 2.2 percent. Over tHBUDGET RATIO
entire 1965-78 period, the annual percentage increase in o
real R&D was less than the annual percentage increase One way to gauge the U.S. Governments priority

in real GDP. In years that real R&D spending decreas Q[ R&D is to compare Federal outlays for R&D with
during that period, real GDP also fell, but at a lower ra ederal outlays for all purposéslotal Federal outlays

(figure 6) or on-budget programs only) for fiscal year (FY) 1998
g ' are estimated at $1.348 trilliohR&D is expected to

The rise in R&D/GDP from 1978-85 was as mucfccount for 5.29 percent ($71.4 billion) of those total
due to a slowdown in GDP growth as to increased spertiays (figure 7 and appendix table B-11).
ing on R&D activities. For example, the 1980 and 1982
recessions resulted in a slight decline in real GDP, while From FYs 1970-83, R&D outlays as a percent of

there was no corresponding reduction in R&D spendin%).tal outlays declined steadily, especially during the early

During previous recessions, changes in funding for R& evegtles_, dtrog)pblng frrc])m 9f'0”t.0 54 _pDerCI:DerFlzt&ghBtﬁrend
tended to match or exceed the adverse movements g Connated by a sharp fatl in non--o x outiays
the broader economic measures. as a proportion of all non-DoD outlays (excluding interest

on the national debt), which ranged from 10.6 percentin

R&D/GDP then went from 2.74 percent in 1985 &Y 1970 to 4.2 percent in 1983. In contrast, throughout
2.60 percent in 1989, and back up to 2.71 percent Byasame period, R&D funded by the Defense Department
1991. Again, the ratio tended to fall when GDPS a proportion of total DoD outlays went from a low of
experienced relatively fast real growth and rise whenJt# Percentin 1970, to a peak of 11.5 percentin FY 1974,
experienced relatively slow real growth. Neverthelest® 10-1 percentby 1983. The declining share of non-DoD
R&D itself was also affected. The share of R&D thaf&D Was not confined to one or two agencies but was a
was defense related dropped from 29.9 percent in 1dgsult of both slow growth in most non-DoD agencies
to 22.5 percent in 1991. Commensurate with this chan%é‘D outlays and a relatively rapid expansion of the non-
was the sharp fall in the share of R&D that was federalfyP component of the Federal budget for civilian
funded, from 45.9 in 1985 to 37.7 in 1991. This decline AI€NCIES-

Federal funding was counterbalanced by increased 14This idea is applicable in most years. However, in exceptional

industrial funding, as described above in the discussion wfars in which there are extenuating circumstances, like a major war,
industrial trends. Federal outlays for purposes other than R&D may reflect those
extenuating circumstances rather than "the government’s priority for
R&D.”

With regard to the R&D/GDP ratio, the period from

1991-98 in some respects mirrors the period from *Almost all off-budget receipts and disbursements are for social
u - “ - ” : ecurity programs (the Federal Old-Age and Survivors Insurance and
1985-91. Both began with a *local maximum” (a maXImunfLe Federal Disability Insurance trust funds), which are excluded from

with respect to the few years both before and after tfﬂ?e budget totals by the Balanced Budget and Emergency Deficit
Control Act of 1985. Preliminary off-budget outlays for FY 1998, as
provided in the President’s 1999 budget proposal, are $320 hillion.

3See Payson, S., “R&D as a Percent of GDP Is Highest in Sigee Office of Management and Budgete Budget of the United
Years,” Division of Science Resources Studizsta Brief,National ~ States Government, Fiscal Year 19®9ashington, D.C.: U.S.
Science Foundation, NSF 99-302. Government Printing Office, 1998).
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Figure 7. Ratio of Federal R&D outlays to
total budget outlays: 1970-98

Percent
100 |
>
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Non-DoD R&D outlays/

3 F Total non-DoD outlays,

excluding interest
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KEY: DoD = Department of Defense

NOTES: Excludes off-budget outlays, which are mostly for social security
programs. Data are preliminary for 1997 and 1998. DoD R&D
outlays are not strictly comparable to "defense R&D," as they do not
include Department of Energy atomic weapons R&D.

SOURCES: National Science Foundation/Division of Science Resources Studies,
Department of Commerce, and Office of Management and Budget,
table B-11.

After FY 1983 the percentage of all Federal outla

devoted to R&D first rose and then fell. The ratio peakec United United

at 6.6 percent in FY 1987, remained at 6.5 percent
FYs 1988-89, but fell steadily since then, to a prelimina
level of 5.3 percent in FY 1998. Most of the increases

Federal R&D/total outlays in FYs 1984-86 were due tp 8 [
relatively large increases in DoD R&D outlays. Before

INTERNATIONAL COMPARISONS

The R&D/GDP ratio discussed above can be used
to determine the relative emphasis placed on R&D
activities by the United States and other countries, which
is not directly related to the total size of their economies.
Another useful measure is to compare the number of
R&D scientists and engineers in a country with its total
labor force. Use of these ratios bypasses many of the
problems in interpretation caused by inflation, exchange-
rate fluctuations, different unit costs, and variations in the
volume of research efforts. Caution must nonetheless be
exercised in making even these international comparisons,
because each country measures its R&D and personnel
somewhat differently.

From 1991-96, total R&D expenditures stagnated or
declined in six of the largest (group of seven) R&D-
performing countries: the United States, Japan, Germany,
France, United Kingdom, and Italy. In only Canada was
consistently growing R&D the exception (figure 8),
although, as noted above, R&D growth now is also
accelerating in the U.S. Indeed, for more than a decade,
these countries have displayed similar aggregate R&D
trends: substantial inflation-adjusted R&D growth in the
early 1980s, followed by a general tapering off in the late
1980s, and then level or declining real R&D expenditures

Figure 8. Annual rates of change in real R&D spending,

for selected countries

jiPercent States  Japan Germany France Kingdom ltaly — Canada

r

1990, this increase in DoD R&D was not offset by the * [
relative decline in non-DoD R&D—as had been the cast
in the 1970s—or by the growing share of the Federp 2 [
budget for interest paymerifdn the 1990s, the declining Bl
R&D outlay ratio can be attributed to a relative decreas: 0 = = =
in non-DoD R&D as a proportion of non-DoD, non- W 1981-86
interest, outlays. Concurrently, however, R&D has takdr 2 [ L11986-91
on relatively increasing importance in a shrinking Do) 1991-96
budget. N
NOTE: Rates of average annual change based on inflation-adjusted
'°As a percentage of total Federal on-budget outlays, interest currencies. The rate shown for Japan is for 1991-95 due to
payments on the national debt rose from 13.9 percent in FY 1983 to unavailability of 1996 data.

19.4 percent in FY 1989. In FY 1998 the preliminary share of on-
budget outlays for interest payments is 21.5 percent (see appendQURCE: National Science Foundation/Division of Science Resources Studies,

table B-11).
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into the 1990s. For most of these countries, econonEermany and Japan—slowly increased. These trends
recessions and general budgetary constraints had toatinued until the late seventies, when the U.S. ratio
effect of slowing both industrial and government sourcédsad dropped to 2.2 percent and was roughly equal to those
of R&D support. In particular, both factors haveof (West) Germany, the United Kingdom, and Japan.
contributed to the major reversal of R&D trends in Japan,
where R&D spending has declined recently after From the late seventies through the early eighties,
experiencing inflation-adjusted gains of about 8 percetiite ratios in all of the industrialized countries just mentioned
annually during the previous decade. The same is triere again increasing, and by 1985 they had reached
for the United Kingdom and Italy, where real growth ir2.74 percent for the United States, 2.72 percent for (West)
the 1980s gave way to declining R&D expenditures aft&ermany, 2.58 percent for Japan, 2.23 percent for the
taking into account overall inflation. United Kingdom, and 2.25 percent for France. (See fig-
ure 9 and appendix table B-30). Since 1985, the R&D/
Additionally, geopolitical changes have resulted iGDP ratios of each of these countries have fluctuated
cutbacks in government support for defense-related R&Hithin narrow ranges. Japan’s ratio peaked at 2.85 percent
that, in turn, have reduced reported national R&D growth 1990 and then dipped back to 2.63 percent in 1994,
patterns in some countries, most notably in the Unitéithe ratio for Germany peaked at 2.88 percent in 1987
States and France. For Germany, the integration of thet has since declined to 2.28 percent by 1996—a result,
former East German science and technology system itmi@art, of the reunification of Germany and its subsequent
that of West Germany’s market economy resulted in affects on official statistics. The R&D/GDP ratio for
apparent jump in the nation’s R&D effortin 1991, only té-rance rose continually from 1.97 percent in 1981 to a
have been scaled back since in an effort to restructyreak of 2.45 percent in 1993, but then fell to 2.32 percent
and close inefficient, inappropriate, and redundaiy 1996, the lowest it has been since 1988. The British

research institution. ratio remained between 2.11 and 2.25 from 1983-94, but
since dropped to 1.94 percent by 1996.
R&D/GDP RaTi0S Separation of R&D into defense and non-defense

activities allows for the examination of the ratio of non-

Due to the size of its economy, the United Statefefense R&D to total GDP. In 1996, the most recent
spends more on R&D than any other country, thoughyitar for complete data, the United States had a non-
does not spend as high a proportion of its economy @afense R&D/GDP of 2.11 percent. This ratio was lower
R&D as some other countri¢sin 1996 the most recent than for Germany (2.20) and Japan (2.73 in 1995), but
year for which comparable international data are availablgigher than for France (2.04 in 1995), the United Kingdom
the United States spent 2.57 percent of its GDP on R&[..71), Canada (1.63), and Italy (0.98 in 1995). In 1995,
compared to 2.77 percent spent by Japan in 1995 (the last year for which Japanese data are available, roughly
latest year’s data available for that country), 2.32 perced® percent of Japanese R&D was devoted to nondefense
by France, 2.28 percent by Germany, 1.94 percent by thetivities, as compared with 81 percent for the United
United Kingdom, 1.66 percent by Canada, and 1.03 perc&fihtes.
by Italy.

During the early to mid-1960s, the United State
ranked highest among these countries in the R&D/GDB&D SCIENTISTSAND ENGINEERg

ratio. After 1964, however, the U.S. ratio began to declink. ABOR FORCE RATIOS
as Federal R&D spending for defense and space was cut _ o _
back while the U.S. GDP continued to increase. At the 1he estimated number of scientists and engineers

same time, the ratios of other countries—notably (WegjnPloyed in full-time-equivalent (FTE) R&D jobs, as a
proportion of the total labor force, is higher in the United

"For more detailed discussion of these changes, see Natio§tates and Japan than in the other industrialized market
Science Boardcience and Engineering Indicators—1988ington, economies. For the United States, FTE R&D scientists
VA: National Science Foundation, 1998 (NSB 98-1), pp. 4-35—-4-55. .

18 Besides Japan (mentioned below), Sweden and SWitzerIaﬁHd engme_ers (S&Es) as a percent of the labor force
have also had higher R&D/GDP ratios than the United States. see i@nded to rise between 1981 and 1991, from 0.62-0.76
example, National Science Foundatidaman Resources for Sciencepercent, but has remained at 0.75 percent in 1993 and

and Technology: The European Regili§F 96-316, Special Report, 1995 (the last year for which such data are currently
Arlington, VA, 1996.
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Figure 9. R&D expenditures as a percentage of GDP, by country: 1981-97
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SOURCE: National Science Foundation/Division of Science Resources Studies, table B-30.

available). In 1993 Japan, with 0.80 percent, exceed
the United States in the percent of all employees that
R&D S&Es. This difference in the R&D S&E ratio be
tween the United Sates and Japan is in sharp contragt 10

earlier values (figure 10). For example, in 1981, the pei"™®"
cent was 0.62 for the United States and 0.55 for Jdpa

Figure 10. Scientists and engineers engaged
in R&D per 10,000 labor force,
by country: 1981-95
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growth in this percentage, the U.K. growing from , [* . -.=*7 United Kingdom
0.48 percent in 1981 to 0.52 percent in 1995, and Ital |- = =~

growing from 0.23 percent in 1981, to 0.31 in 1988, b, [ Canada e —
then increasing to only 0.33 percent by 1995. ——— aly

e
-

9 Japanese and U.S. surveys on the number of scientists @120
engineers engaged in R&D are not strictly comparable. Estimates ffc
most of the U.S. data are adjusted to estimate full-time equivalengiqg |
Japanese surveys, on the other hand, ask for the total numbe]
S&Es engaged in R&D regardless of the amount of time devoted|t
R&D. Japanese data on scientists and engineers exclude those enda
in R&D in the social sciences. The U.S. data exclude such personn 1981 1983 1985 1987 1989 1991 1993 1995
from the industry sector alone. The historical series for these U.
personnel data was revised in tNigtional PatternsData for 1985
and later years are not directly comparable with the data for 1984 and table B-29.
earlier years. See appendix A for a review of these changes.

0 1 1 1 1 1 1 1 1 1 1 1 1 1

gOURCE: National Science Foundation/Division of Science Resources Studies,
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NaTioNAL R&D PERFORMANCEPATTERNS—
BY SECTOR

OVERVIEW organizations (including FFRDCs) 3.1 percent, and private

industry (including FFRDCS) 75.1 percent (table 5).
The sectoral shares of U.S. R&D performance,

measured in terms of expenditures, have shifted signif-
icantly since the early 1980s. In 1980, industry—includinpNDUSTRY
industry-administered Federally Funded Research and
Development Centers (FFRDCs)—performed 70.6 per- By preliminary estimates, R&D performance by
cent of the Nation’s R&D; the academic sector (includingrivate industry reached $165.7 billion in 1998, including
academically administered FFRDCs) accounted f&2.4 billion spent by FFRDCs administered by industrial
13.6 percent; the Federal Government, 12.4 percent; diths. This total represents a 6.5-percent increase over
the nonprofit sector (including nonprofit-administeredhe 1997 preliminary total in real terms (figure 11). That
FFRDCs), 3.4 percent. As industry’s defense-relatek®97 total of $152.7 billion reflects a smaller, though still
R&D efforts accelerated in the early eighties, its sharetable, real gain of 3.5 percent over 1996.
of the performance total rose to 73.7 percent in 1985.
In 1998, R&D performed by industry that was not
From 1985-94, R&D performance grew by onlyfederally financed rose 7.7 percent in real terms above
1.1 percent per year in real terms for all sectors combindts.1997 level, according to preliminary data. Overall, these
This growth was not evenly balanced across sectodigta imply that private companies (excluding industry-
however. R&D performance at universities and collegesiministered FFRDCs) funded 86.2 percent ($140.8 bil-
(including their FFRDCs) grew by 4.3 percent per yedion) of their 1998 R&D performance, with the Federal
in real terms, compared with only 0.7-percent growth fdéovernment funding nearly all the rest ($22.5 billion, or
industry, a decline of 0.7 percent per year for FederdB.8 percent of total). Preliminary figures also indicate
intramural performance, and growth of 3.0 percent péttle or no change, in real terms, in Federal funds for these
year for nonprofit organizations (including their FFRDCs)ndustrial R&D activities between 1997 and 1998. As
recently as 1987, the Federal funding share of industry’s
The period from 1994-98 witnessed dramatic changpsrformance total (excluding FFRDCs) was 31.9 percent;
in these growth rates, according to preliminary estimatdswever, the Federal share of industry’s performance has
Total R&D performance, in real terms, averaged 4Geen steadily declining since its peak of 56.7 percent
percent growth per year, which was substantially highesached in 1959.
than in the earlier sluggish period. Yet R&D performance
at universities and colleges (including their FFRDCs) grew Individual industries show very different R&D
by only 1.8 percent per year in real terms, i.e., a lowperformance trends and shares of the industry R&D total
growth rate. Industry (including their FFRDCs) grew agince the early eighties. R&D performance by aircraft
a remarkable rate of 6.2 percent in real terms, as if t@anufacturers and spacecraft/guided missiles manu-
make up for lost time in the earlier period. Federdacturers (SIC codes 372 & 376, respectively) has been
intramural performance, in contrast, experienced twi¢be most volatile, representing, for example, 25 percent
the rate of decline it had experienced earlier—a loss of total industry R&D performance in 1988, but only
1.4 percent per year in real terms. Finally, nonprofitl percent in 1996 (table 6). These movements can be
organizations (including their FFRDCs), were estimategkplained, in part, by parallel shifts in Federal defense-
to increase by only 1.1 percent per year in real termalated funding during the period.

from 1994-98.
The industrial sector that appears to have undergone

According to preliminary estimates, these shifts ithe fastest growth in non-federally funded R&D is lumber,
growth have led, in 1998, to academia (including FFRDCeg)ood products, and furniture, which increased its own
representing 14.1 percent of total U.S. R&D performancB&D expenditures from $144 million in 1986 to
Federal intramural activities 7.7 percent, other nonprof6634 million in 1996, reflecting a real annual growth in
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Table 5. Projected levels of intersectoral transfers of funds for performance of R&D: 1998

Performer
Percent
Character of work/ Federal Universities and | U&C associated | Other nonprofit distribution by
sources of funds Government Industry 1/ colleges FFRDCs 2/ institutions 1/ Total sources
[Millions of current dollars]
Total R&D
Federal Government... . 16,936 24,899 15,247 5,529 4,026 66,636 30.2
INAUSHY....ooeeereceeeenne 140,847 1,829 1,038 143,714 65.1
Universities and colleges............... 6,819 . 6,819 31
Other nonprofit institutions............. . . 1,778 . 1,671 3,449 1.6
TOtal oo 16,936 165,746 25,672 5,529 6,735 220,617 100.0
Percent distribution, performers..... 7.7% 75.1% 11.6% 2.5% 3.1% 100.0%
Basic research
Federal Government...........ccooc..... 2,867 1,429 11,009 2,688 1,529 19,523 56.7
INAUSEY...oooveeeeceeieinne 7,161 1,157 478 8,795 255
Universities and colleges............... 4,314 . 4,314 12.5
Other nonprofit institutions............. . . 1,125 . 668 1,793 52
2,867 8,590 17,606 2,688 2,675 34,426 100.0
8.3% 25.0% 51.1% 7.8% 7.8% 100.0%
Applied research
Federal Government.............cocc..... 5,135 4,075 3,024 1,562 1,116 14,911 30.0
INAUSHTY...oooeeorreriennn. . 30,748 551 353 31,652 63.6
Universities and colleges............... 2,054 . 2,054 41
Other nonprofit institutions............. . . 535 . 602 1,137 2.3
TOtAl. oo 5,135 34,823 6,164 1,562 2,071 49,753 100.0
Percent distribution, performers..... 10.3% 70.0% 12.4% 3.1% 4.2% 100.0%
Development
Federal Government.............cocc..... 8,934 19,395 1,213 1,279 1,381 32,202 23.6
INAUSEY...oooeeoereeeeeseenne 102,939 121 208 103,268 75.7
Universities and colleges............... 451 . 451 0.3
Other nonprofit institutions............. . . 118 . 401 519 04
TOtal. oo 8,934 122,334 1,902 1,279 1,990 136,438 100.0
Percent distribution, performers..... 6.5% 89.7% 1.4% 0.9% 1.5% 100.0%

1/ Expenditures for FFRDCs administered by both industry and nonprofit institutions are included in the totals of their respective sectors. They are estimated to
account for less than 2 percent and 12 percent, respectively, of the industry and nonprofit institutions performance totals. FFRDCs are organizations exclusively
or substantially financed by the Federal Government to meet a particular requirement or to provide major facilities for research and training purposes.

2/ FFRDCs administered by individual universities and colleges and by university consortia.

KEY:

NOTE:

FFRDC = Federally funded research and development center

university and college performers. Detail may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, appendix tables B-1, B-2, B-3 and B-4.
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Table 6. Industrial R&D performance, by type of industry: Figure 11. Changes in national R&D spending,

by performer: 1980-98 (based on

1984, 1988, 1992, and 1996

| Year constant 1992 dollars)
ndusty 1984 ‘ 1988 | 1992 | 1996 Percent change from previous year
[Millions of current dollars] 12
Total industrial R&D performance | 74,800 | 97,015 | 119,110 | 144,667 g Federal Government
Distribution by industry [Percent] 4.
Drugs and medicines (283).......... 4 5 7 7 0
Industrial and other chemical
(28, excluding 283)............... 6 6 6 6 -4 1
Petroleum refining and 8 T
extraction (13, 29).............. 3 2 2 ! 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998
Machinery and computers (35).... 14 13 13 9
Electrical equipment (36)........... 18 15 " 16 Percent change from previous year
Aircraft and missiles 12
(372, 376)..cceererceeereierrennne 25 25 14 11 Industry
Other transportation 8
(37, excluding 372, 376)......... 10 11 9 11
Professional and scienctific 4
instruments (38)........cc.coeeenen. 6 6 8 8 0
Other manufacturing industries... 7 6 6 8
Nonmanufacturing industries....... 7 1 24 23 -4
NOTE: Numbers in parentheses are SIC codes. As a result of changes in
the underlying survey design, data for 1992 and 1996 are not directly 8 —_—————
comparable with those for earlier years. See accompanying text 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998
and appendix A.
Percent change from previous year
SOURCE: National Science Foundation/Division of Science Resources Studies,
table B-16 and National Patterns of R&D Resources 1996, 12 L
Universities and colleges
NSF 96-333, table C-26. 8
R&D of 12.4 percent® (See table 4.) However, this 4
finding should be read cautiously, especially in view of
the fact that there was relatively little R&D in the industny
to begin with, making it easy for a high growth rate to be
achieved without necessarily reflecting inherentaspec¢t g Lo o v o 0 o 0 0 0 0 0 0 0000
of the industry that would favor new R&D. The same 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998
Y

OTE: Data are preliminary for 1997 and 1998.
OURCE: National Science Foundation/Division of Science Resources Studies,
table B-1A.

growth for the paper and allied products industry, whic
rose substantially from $538 million in 1986 to $1,534 million
in 1996, reflecting the second-highest real growth, among
the industrial categories examined, of 7.6 percent.

caution might also advised in the interpretation of R&LE

Industries with at least $1 billion in R&D in 1986 would
be expected, on average, to have growth rates in R&D

#Although they had the highest R&D growth rates, the sectothat are less subject to chance (i.e., less subject to
“other manufacturing industries” and “other nonmanufacturin%imumstances unrelated to the potential effectiveness of
industries” are not entered into this discussion for two reasons: First, . R&D). A h ind . ludi h
as noted in table 4, their definitions (i.e., what firms they include@qelr ). Among t ese_seven 'P ustries, exclu 'ng_t e
have changed over the course of the time period in question, making¥ore obscure categories of “other manufacturing
inappropriate to interpret their growth as a true change in thdéimdustries” and “nonmanufacturing industries,” electrical
economic resources devoted to R&D. Furthermore, their definitionéquipmem (WhiCh includes computer ChipS for example)
even at a single point in time, are obscure, as each they represe%ga the highest real annual growth rate of 4.3 percent. It
enormous variety of activities. Consequently, any observation of their . . ’ ’
R&D growth would offer little understanding of how or why suchlS followed by chemicals and allied products (4.0 percent),

growth occurred. professional and scientific instruments (2.4 percent), and
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transportation equipment (including aircraft and missile
(1.0 percent). Machinery, which includes computer a
office equipment, experienced a real reduction in R&
of -0.9 percent per year between 1986 and 1996, althou
this is largely explained by the reclassification of sever
major R&D performing firms from this industry in 1986
to computer software (SIC 737) in 1996. Also
experiencing reductions in real R&D were food, kindred
and tobacco products (-1.1 percent) and petroleum refinir Machinery
and extraction (-4.9 percent).

Figure 12. Industrial R&D performance, by industry
and source of funds: 1996

Drugs and medicine

Electrical equipment

Professional and

Federal financing for industrial R&D, including scientfic insiruments

industry FFRDCs, has varied markedly across both ti
and different industries. The Federal Government provid
$23.7 billion for industry R&D in 1996, the most recen
year for which detailed data by industrial category ar: Aircraft and missiles
available. Aerospace companies (or the industrial sect
“aircraft and missiles”) alone received 44 percent of
Federal R&D funds provided to all industries. Conse
guently, 65 percent of the aerospace industry’'s R&I
dollars came from Federal sources, while the remaini
35 percent came from companies’ own funds (figure 12
In comparison, the drugs and medicines sector in 19
financed 100 percent of its R&D from company funds
machinery 99 percent; professional and scientifi
instruments 68 percent, transportation equipment oth
than aircraft and missiles 90 percent, business servic

Transportation equip. (other
than aircraft and missiles)

Other manufacturing
industries

M Company sources of R&D
O Federal sources of R&D

Business services

Engineering and management
services

Other nonmanufacturing

97 percent, and engineering and management servi indusiries
62 percent? 0 5 0 15 20 25
Billions of dollars
FEDERAL GOVERNMENT SOURCE: National Science Foundation/Division of Science Resources Studies,
table B-21.

The Federal Government, excluding FFRDCs, will
perform $16.9 billion of the total 1998 U.S. R&D in 1998hose intramural R&D is performed by the National
based on preliminary estimates. This figure is slightly highgisittes of Health) (table 3). However, according to pre-
than the level estimated for 1997, $16.6 b||_||on: Wthhminary tabulations, DoD’s intramural R&D performance
reflects only 0.2-percent growth after adjusting fofieclined substantially between FYs 1997 and 1998, down
|nfla_1t|on. Federal agencies account for 7.7 percent of the q percent in real terms, to a projected FY 1998 level
projected 1998 national R&D performance effortos 47 7 billion. Futhermore, an undetermined amount
continuing the trend begun in 1972, in the gradual decligg pop’s intramural R&D ultimately appears to be con-
of Federal performance as a percent of total R&D.  racted out to other extramural performers. NASA's
h ¢ Def _ intramural R&D grew slightly, by 1.2 percent in real terms
The Department ol Defense (DoD) continues tBy preliminary FY 1998 estimates, to $2.3 billion, while
perform more Federal intramural R&D than any otheb . Liis rose by only 0.5 percent in real terms, to

Federal agency; in fact, it performs more than twice t%.Q billion?2 Together, these three agencies account for
R&D of the next-largest R&D-performing agency, the

Department of Health and Human Services (HHS) 2This increase represents the overall effect on intramural R&D

for the agency, which takes into account the Social Security
Administration (SSA) becoming a separate agency from HHS during

ZThe 100 percent company funding for the drugs and mediciniscal year 1995. That is, the percent increase reported would be
sector does not include the indirect support for R&D that NIHarger, though negligibly, if HHS in 1995 were defined as not including
ultimately provides to this sector. SSA, asitisin 1996.
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76.1 percent of the total ($16.8 billion), estimated Federal The Federal Government has long provided the largest
intramural R&D for FY 1998 (table 3). share of the R&D funds used by universities and colleges.
In the early 1980s, Federal funds accounted for roughly
Total R&D performed by industrial, academic, andwo-thirds of the academic total. By 1991, however, this
nonprofit FFRDCs, combined, is expected to readhare had dropped to a low of 58 percent and has re-
$8.8 billion in 1998, which is essentially the same as itRained between 59 and 60 percent since then (figure 13).
preliminary level of $8.6 billion in 1997, after adjusting for
inflation. R&D at FFRDCs account for 4.0 percent of Between 1985 and 1994, the academic share of total
the national R&D effort, most of which ($5.5 billion inU.S. R&D performance grew from 8.7 percent to 12.7.
1998) is accounted for by university and colleg8y 1994, federally financed academic R&D ($12.8 billion)
administered FFRDCs. had grown by 4.9 percent per year in real terms since
1985, and university and college R&D performance using
Until 1979, the Federal Government had been then-federal funds ($8.4 billion in 1994), had grown by
second-largest R&D performer in the Nation after the.0 percent in real terms. During this period, the links
industrial sector. Its share of the national R&D pemetween academic and industrial R&D had expanded
formance total, however, fell from 16 percent in 1970 teonsiderably. Industry’s academic R&D funding increased
12 percent in 1980. This reduction was due primarily #oy 6.7 percent per year in real terms from 1985-94,
cutbacks in space R&D programs: NASA funds for intraalthough in 1994 it accounted for just 6.7 percent
mural R&D performance were reduced by more thai$1.4 billion) of academia’s 1994 R&D total (excluding
one-half in real terms during this period. As a result, IRFRDCs). Universities’ own institutional funds—the
1979 the academic sector—including associatagdrgest non-federal source—had grown by 6.3 percent
FFRDCs—surpassed the Federal Government in terpér year in real terms between 1985 and 1994, and by
of its share of national R&D performance. 1994 accounted for 18.3 percent ($3.9 billion) of their

UNIVERSITIESAND COLLEGES Figure 13. University and college R&D performance,

by source of funds: 1980-98

Universities and colleges (excluding academically-,_ . ...
administered FFRDCs, which are discussed separatg Yio
below) are expected to account for 11.6 percent
($25.7 billion) of the 1998 national R&D performance
effort. This total implies that they have experienced
moderate, real growth of R&D by 3.1 percent from the80 [
year before.

Unlike the industry and Federal sectors, the academieo Federal Govemment

throughout the mid-1980s and continued to grow, though
less rapidly, in the early 1990s (figure #lfrrom 1980— | 40
85, real growth averaged 4.2 percent annually. Whereas
real increases in the R&D performance of other sectqrs
slowed considerably in the period from 1985-94, ,,

. .. . State and local governments
universities and colleges experienced a 5.3-percent real,
annual growth. Finally, from 1994-98, by preliminar Industry
estimates, R&D performed in academia slowed, growing , L., . , . ,  Aloherspuees, =~ |
at a real rate of 2.5 percent per year. 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

NOTES: State and local government funds exclude general purpose
#These academic R&D data are for separately budgeted appropriations that universities use at their discretion for R&D.

expenditures only. Consequently, they exclude that portion of salaries Such funds are included in the institutional funds total.

for research time or other research expenses financed by funds not

specifically earmarked for R&D from state and local governments arRPURCE: National Science Foundation/Division of Science Resources

other non-federal sources, including endowments. Studies, table B-1A.
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total R&D expenditures. Real R&D funds from state anACADEMICALLY ADMINISTERED
local governments grew by 4.5 percent per year in real

terms over this period, and by 1994 representeI'HFRDCS

7.4 percent ($1.6 billion) of academic R&D.
P ® ) R&D performance in 1998 by university-administered

In the period 1994-98, by preliminary tabulations, thEFRDCs is estimated to be $5.5 billion, or approximately

academic share of total U.S. R&D had dropped frory® Percent of the national R&D effort. These FFRDCs

12.7 to 11.6 percent. Federal funds for academic R&ggcount for 17.7 percent of the total 1998 academic

(excluding FFRDCs) had grown in real terms by 2.2 pe@,lniversities and colleges plus academically administered

cent per year to a preliminary level of $15.2 billion. NonEFRDCS) R&D performance.
federal funds for academic R&D grew by 3.0 percent,

to $10.4 billion. Among these non-federal funds, industry'; From 1974-80, R&D at academically administered

FRDCs grew by 8.6 percent per year in real terms.
his increase largely mirrored the Federal emphasis on
nergy programs. Since 1980, the Federal shift away from

contribution to academic R&D rose in real terms b
4.1 percent per year, to $1.8 billion in 1998 by preliminaré

estimates, while universities’ own funds rose by 4.0 per- h ted | h sl i
cent per year in real terms, to $5.0 billion in 1998. R&INErIYy concerns has resulted in much slower growth in

funding from state and local governments for academ?g?din;ica”y adtministereq FFR?tC R&D performance—
R&D performance grew by 1.8 percent per year in re§1Y 1o Percent peryear in reaf terms.

terms, to $1.8 billion by 1998 according to preliminary_ The distribution of R&D by field at university-

tabula_uons. Asaresult, _the shares of funding to acaderglgministered FFRDCs has been quite different from the
R&D in 1998 were estimated to be 59.4 percent from. . = . .

distribution of R&D at universities and colleges. In
the Federal Government, 7.2 percent from state and lo

governments, 7.1 percent from industry, 19.4 percent from 1996, engineering accounted for 34.7 percent of R&D

. . xpenditures at university-administered FFRDCs (in
universities’ own funds, and 6.9 percent from nonprofi . .
o contrast to 16.0 percent at universities and colleges),
organizations.

physical sciences 40.1 percent (in contrast to 9.8 percent),

- - d life sciences 2.3 percent (in contrast to 55.2 percent).
The most recent year for data on university R&E! . .
expenditure by field of study is for FY 1996 (appendi&see appendix tables B-24 and B-26.) However, like R&D

table B-24). In this fiscal year, life sciences account un|ver_3|t|e§ and coIIeges,_these percent_ages_ have
for 55.2 percent of academic R&D expenditures, engine& _gnged_ litle in rece ntyears—in FY 1989 engineering at
ing accounted for 16.0 percent, and the physical scien versny-admlnlste_red FFRDCS accounted for_
(astronomy, chemistry, physics, and related subfiel 52_.7 percent, the physical sciences 38.6 percent, and life
accounted for 9.8 percent. These percentages h eenees 2.8 percent.

changed little in recent years—in FY 1989, for example,

life sciences accounted for 53.8 percent, engineering for

16.0 percent, and the physical sciences 11.0 percent.
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NATIONAL R&D PERFORMANCEPATTERNS—BY STATE

The latest data available on the state distribution
R&D performance are for 1995These data cover R&D
performance by industry, academia, and Federal agencle
along with the federally funded R&D activities of nonprofit
institutions?® The state data on R&D contains 52 records
the 50 states, the District of Columbia (DC), and “othe;
unknown” which accounts for R&D in Puerto Rico and /L//—""—= 100
other non-state U.S. regions, as well as R&D for whict 160 1 91% 9%
the particular state was not known. Approximately twg- 140 | 1%
thirds of the R&D that could not be associated with g 120 |
particular state is R&D performed by the nonprofit sector 49 |
Consequently, the distribution of R&D by state indicates |
primarily where R&D is undertaken in Federal, industrial
and university facilities. 0T

40 h

20
0

Figure 14. Cumulative distribution of U.S. R&D
performance, by state: 1995

Billions of
current
dollars
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In 1995, total R&D expenditures in the United Stateg
were $183 billion, of which $177 billion could be attributed
to expenditures within individual states, with the remainds
falling under an undistributed, “other/unknown” category.
(See appendix table B-SI) The Stati-StiCS an-d diSCUSSi\rﬁ‘(:)='l'E: Includes R&D expenditures for the District of Columbia but
below refer to state R&D levels in relation to the excludes R&D that cannot be distributed by state.

distributed total of $177 billion.

0

0 5 10 15 20 25 30 35 40 45 50
Number of states

SOURCE National Science Foundation/Division of Science Resources

R&D is substantially concentrated in a small number Studies, table B-8.
of states. In 1995, California had the highest level of R&D

expenditures—over $36 billion—representing approxgdeclined relatively smoothly to approximately $5 billion
ma.tely one-fifth of the $177 billion U.S. total. The Sinor Ohio. The 20 highest_ranking states in R&D

states with the highest levels of R&D expenditures—expenditures accounted for about 85 percent of the U.S.
California, Michigan, New York, Massachusetts, NeWwotal: the lowest 20 states, for 5 percent.
Jersey, and Texas (in descending order)—accounted for
approximately one-half of the entire national effort. The = States that are highest in total R&D performance
top 10 states—adding, in descending order, lllinoigye usually ranked among the highest in both industrial
Pennsylvania, Maryland, and Ohio—accounted for nearjxd academic R&D performance. For example, among
two-thirds of the national effort (figure 14 and text tabléne top 10 for total R&D, eight states were among the
7). California’s R&D effort exceeded, by nearly a factotop 10 for industrial R&D, and eight were among the top
of three, the next-highest state, Michigan, with $13 billiom0 for academic R&D, as shown in table 7.
in R&D expenditures. After Michigan, R&D levels
For Federal intramural research, there was less com-
Ty Tt _— o locetion of R&. monality with the top 10 for total R&D. Only four states
ough annual data are available on the location o ; 10 licta- ; : ;
performance by the academic and Federal sectors, NSF cond&\:l%re found in bOth top-10 "?ts' Maryland, (.:a“fomla’ O.hIO,.
surveys on the State distribution of industrial R&D performanc@nd Texqs. The six others in the Federal intramural list, in
only in odd-numbered years. At this writing, the 1997 industry R&mlescending order of Federal R&D performance, were
survey data have not been processed, making 1995 the most re¢hat District of Columbia, Virginia, Alabama, Florida, New
year for which the State-specific R&D totals can be reported. Mexico, and New Jersey. Maryland ranked first among
»R&D performance data include the R&D activities in FFRDC-ederal R&D performers, followed by the District of
in each sector of the economy. For a more detailed description @plumbia, California, and Virginia. The placement of
these data, as well as comparisons of 1985 R&D expenditures wit P : NI
other economic measures (for example, population and gross stlvpearyland’ the. District of Columbia, and Virginia among
product), see NSk eographic Patterns: R&D in the United Sta’[est e top four in Federal R&D performance reflects the

by John E. Jankowski, NSF 89-317 (Washington, DC, 1989).  concentration of Federal facilities and administrative
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Table 7. Leading states in total R&D performance, R&D by sector, and R&D as a
percentage of gross state product (GSP): 1995

Top 10 states in total Top 10 states in R&D intensity (states
R&D performance Top 10 states in size of R&D, by type of performer having the highest R&D/GSP ratio)
Total R&D GSP
[millions of [billions of
current Universities & Federal R&D/GSP current
Rank dollars] Top 10 states 1/ Industry 2/ colleges 3/ Government Most R&D intensive| [percent] dollars]
T $36,133 |California California Callifornia Maryland New Mexico 8.09% $40.76
2, 13,275 |Michigan Michigan New York District of Columbia |District of Columbia 6.30 49.69
KU 10,955 |New York New York lllinois California Michigan 527 251.79
4. 9,970 |Massachusetts New Jersey Massachusetts Virginia Massachusetts 5.09 195.87
5 9,128 |New Jersey Massachusetts Texas Alabama Maryland 5.00 137.35
[T 8,385 |Texas Texas New Mexico Ohio Delaware 4.26 26.95
[T 7,486 |lllinois Illinois Pennsylvania Florida California 3.96 913.47
T 6,919 |Pennsylvania Pennslyvania Maryland Texas Connecticut 3.63 118.60
9o 6,865 |Maryland Washington Michigan New Mexico Rhode Island 3.58 25.05
10....... 5,315 |Ohio Florida North Carolina New Jersey Washington 3.49 150.00

1/ Includes in-state R&D performance of industry, universities, associated federally funded research and development centers (FFRDCs), and
Federal agencies and the federally funded R&D performance of nonprofit institutions. For these tabulations, "states" include the District of Columbia.
2/ Includes R&D activities of industry-administered FFRDCs located within these states.

3/ Includes R&D activities of university-administered FFRDCs located within these states.

SOURCES: National Science Foundation/Division of Science Resources Studies, tables B-7 and B-8, and Bureau of Economic Analysis.

offices within the national-capital ar&alabama, Florida, Michigan, Massachusetts, Maryland, Delaware,
and New Mexico rank among the highest in Federal R&Dalifornia, Connecticut, Rhode Island, and Idaho (the latter
because of their relatively high shares of Federal spaedgth an intensity of 3.5 percent). New Mexico’s R&D
and defense-related R&D. intensity is largely attributable to Federal support to the
Sandia National Laboratories and Los Alamos National
States vary widely in the size of their economies, owirlgaboratory FFRDCs in the state, provided by the
to differences in population, land area, infrastructur@epartment of Energy.
natural resources, and history. Consequently, variation in
the R&D expenditure levels of states may simply reflect Figure 15 juxtaposes state R&D performance with
differences in economic size or the nature of their R&BSP, with the 50 states and the District of Columbia ranked
efforts. A simple way of controlling for the size effect ish descending order of R&D. R&D expenditures are dis-
to measure each state’s R&D level as a proportion of fifayed as a dark bar, measured on the upper axis; GSP is
gross state product (GSP) (appendix table B-8). Thdisplayed as a wider gray bar measured on the lower
proportion is referred to as R&D “intensity” oraxis; both are measured in billions of dollars. The two
“concentration.” Overall, the Nation’s total R&D to grosshighest-ranked states in total R&D—California and
domestic product ratio was 2.5 percent in 1995. The tdfichigan—clearly show R&D levels that are relatively
10 rankings for R&D intensity were, in descending ordehigh in relation to their GSPs, as reflected by their
New Mexico (8.1 percent), the District of Columbiapresence in the top 10 list for R&D intensity (tablé’7).

27 For additional information about the geographic distribution
of R&D within the United States, see National Science Foundation,
%Federal intramural performance included the administration &cience and Engineering State Profiles: 1997 Richard J. Bennof

extramural R&D programs. and Steven Payson, NSF 98-315 (Arlington, VA, 1998).
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Figure 15. Relationship between the amount of R&D performed in a state and the size of its economy (GSP): 1995
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SOURCE: National Science Foundation/Division of Science Resources Studies, table B-8.
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CHARACTER OF WORK

The Nation spent an estimated $34.4 billion on thestimates than had previously been represented. (See
performance of basic research in 1998, $49.8 billion @ppendix A for further details.)
applied research, and $136.4 billion on development (fig-
ure 16). These totals represent noticeable increases from
preliminary estimates of 1997 levels: a 2.4-percef8aAS|IC RESEARCH
increase, in real terms, for basic research; a 6.2-percent
increase for applied research; and a 5.8-percent increase The average annual real growth in basic research
for development. As a share of all 1998 projected R&Performance was 5.2 percent between 1980 and 1985,
performance expenditures, basic research represeh& percent between 1985 and 1994, and 2.2 between
15.6 percent, applied research 22.6 percent, ah894 and 1998 (by preliminary estimates for 1998).

development 61.8 percent. _
In terms of support, the Federal Government provided

The expected 1998 percentage shares differ orflje majority of funds used for basic research. However,
slightly from those reported for 1980. Basic research thée Federal share of funding for basic research dropped
accounted for 13.7 percent, applied research f@papercentof all funding, from 70.4 percentin 1980 to a
21.8 percent, and development for 64.5 percent. TREeliminary 56.7 percent ($19.5 billion) in 1998. This
methodology for imputing character-of-work estimategecline does not reflect a decline in Federal funding for
for industry’s R&D performance, however, was change@@sic research, which in fact, grew an estimated
for 1986 and later years. Consequently, data after 198% percent per year in real terms between 1980 and 1998.
are not strictly comparable with data for 1985 and earli&ather, the decline in the Federal share of basic research
years. The revised approach resulted in relatively high@flects an increased tendency for the funding of basic
estimates for basic and applied research and low&search to come from other sectors. Specifically, from
estimates for development expenditures. Furthermore, #80-98, non-federal support for basic research grew at
improved sampling of industry’s R&D activity beginningthe remarkable rate of 6.4 percent per year in real terms,
in 1992 also resulted in notably higher basic researBb preliminary estimates.

Figure 16. National R&D spending, by character of work: 1960-98

Billions of current dollars Billions of constant 1992 dollars 1/
140 140
Average annual rate of change Average annual rate of change
Year | Basic [ Applied | Devel. Year [ Basic | Applied | Devel.

120 | |1960-68 131 6.7 71 120 F]1960-68 10.7 4.4 4.8

1968-75 53 6.6 5.0 1968-75 -0.8 0.4 -1.1

1975-85 11.6 12.2 12.6 1975-85 4.9 5.4 5.8
100 [ [1985-95 71 4.9 43 100 F|1985-95 3.7 1.6 1.0

1995-98 6.2 6.7 6.4 1995-98 4.0 4.5 4.2 Development

80 Development 80
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1/ Based on GDP implicit price deflator.

SOURCE: National Science Foundation/Division of Science Resources Studies; table B-6.
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With regard to performance, universities and collegesost ($30.7 billion) of these funds, while Federal sources
(excluding FFRDCs) account for the largest shangrovided the rest ($4.1 billion).
(51.1 percent) of the projected basic research total for
1998. When the performance of university-administered For the Nation’s nonindustrial applied research in
FFRDCs is included, the academic sector’s share climbglendar year 1998, preliminary data indicate most was
to 58.9 percent. In 1998, basic research performancepsfrformed by universities and colleges and their
universities—excluding FFRDCs—reached an estimat@diministered FFRDCs ($7.7 billion) and the Federal
$17.6 billion in current dollars , representing a 3.3-perceovernment ($5.1 billion). Approximately 18.9 percent
increase from 1997 in real terms. By preliminargf the projected Federal intramural applied research in
calculations, the Federal Government provided 62.5 pérY 1998 was performed by DoD, another 24.4 percent
cent of the basic research funds used by the acadeycHHS, and 10.9 percent by NASATotal Federal
sector in 1998. Non-federal sources—including industrgpplied research performance has been remarkably level
state and local governments, universities and college¢er the past 32 years, experiencing only a 0.4-percent
themselves, and nonprofit organizations—provided ti&yerage annual growth, in real terms, since 1966.
remaining 37.5 percent.

DEVELOPMENT

APPLIED RESEARCH Since R&D expenditures are primarily expenditures

The estimated average annual real growth in appliee development, historical patterns of development
research performance was 7.3 percent between 1980 angenditures mirror historical patterns of total R&D
1985, 0.8 percent between 1985 and 1994, and 5.6 per&@xfienditures. From 1980-85, development grew on aver-
between 1994 and 1998 (by preliminary estimates fage by 7.0 percent per year in real terms as larger shares
1998). Increases in industrial support for applied researehthe national R&D effort were directed toward defense
were behind much of this growth. Industrial suppof®&D, which tends to be approximately 90 percent
accounted for 63.6 percent ($31.7 billion) of the 199development. Between 1985 and 1994, on the other hand,
preliminary total for applied research, and Federal supp@gvelopment in real terms grew at an average annual
for 30.0 percent ($14.9 billion). rate of only 0.4 percent, from $74.4 billion in 1985 to

$103.0 billion in 1994. Between 1994 and 1998, by

During the eighties, Federal support for appliedreliminary estimates, annual growth was back up to
research had been intentionally deemphasized in favorso percent in real terms, to $136.4 billion in 1998, of which
support for basic research. Even with the current admifis.7 percent was supported by industry and 23.6 percent
stration’s increased support of generic/precompetitil®y the Federal Government. In terms of performance,
applied research, preliminary estimates of Federal suppmdustry (including industrial FFRDCs) accounted for
in 1998 for applied research were only 76.3 percent 89.7 percent ($122.3 billion) of the Nation’s 1998 devel-
that for basic research ($14.9 billion vs. $19.5 billioppment activities, the Federal Government 6.5 percent
respectively), as reported by research performers. ($8.9 billion), and all other performers 3.8 percent

($5.2 billion).

Preliminary calculations indicate that 70.0 per-

cent ($34.8 billion) of the Nation's applied research #These percentages were derived from preliminary Federal

was perfqrmed by industry and indUStry'adminis’[ere{%ligations as reported in NSFederal Funds for Research and
FFRDCs in 1998. Non-federal sources accounted fDevelopment: Fiscal Years 1996, 1997, and 1888F 98-332.
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R&D SciENTISTSAND ENGINEERS

NSF sponsors a variety of surveys designed to collgét3,900) of the Nation's R&D S&Es in 1995, while the
data on the human resources devoted to science acddemic and nonprofit sectors accounted for the rest.
technology in the United States, including information on
worker inputs for R&D. Surveys directedenployers In 1981, the number of scientists and engineers
or institutionsfocus on the amount of time devoted t®ngaged in R&D per 10,000 labor force was just under
the performance and management of R&D. These d&a. This ratio climbed continually through the 1980s,
are reported in terms of person-years, or full-time equieached a peak of 76 per 10,000 in 1991, and has not
valent (FTE) R&D jobs. Surveys directedradividuals changed significantly since then.
collect data on self-reported primary work activity; that
is, the activity on which a scientist/engineer spends the These personnel estimates make it possible to gain a
largest proportion of time but that is not necessarily fulfough perspective on the changing cost of doing research.
time. Thel994 National Patternwas the first to include N 1985, the Nation spent an average of approximately
revised estimates of the total number of scientists aftd43,000 on R&D per R&D scientist and engineer, which
engineers (S&Es) engaged primarily in R&D activitiesincludes salaries, fringe benefits, materials, supplies, and
The national totals include an FTE count of S&Es enfverhead for R&D activities. By 1995, this cost rose at
ployed by industry, the total number of Federal employe&@ughly the same rate as inflation to $185,000. (See
whose primary work activity is research or developmer@ppendix table B-23 for industry-specific ratios.)
an FTE estimate of graduate students’ research activity,
and the number of doctorate-holding S&Es working in
educational or nonprofit organizations who self-report thef PJURVEYS OF DOCTORAL SCIENTISTS
primary work activity as research, development, or (u E
to 1993) the management of R&D work. These concep&\lD NGINEERS
are further described in appendix A. In 1995, the latest year for available data, there were

approximately 484,780 doctoral scientists and engineers

employed in the United States (appendix table B-28). This
NaTIONAL EsTiMATESOF R&D total represents a 2.5-percent annual growth over the

344,000 reported for 1981. Holders of doctorates in sci-
SCIENTISTSAND ENGINEERS ences in 1995 greatly outnumbered holders of doctorates

Approximately 987,700 scientists and engineers wel@engineering, 406,130 versus 78,650 respectively, with
employed in 1995 on R&D activities in the United Stateie number for sciences including 143,390 under “social
(appendix table B-27). This figure reflects an annud@nd related sciences.”
growth rate of 1.3 percent from the 1993 level of 962,700. _ _ _

It reflects a 2.1-percent annual growth rate over the 1985 Forty-one percent of all science and engineering

figure of 801,900, the first year for which revised nation&octorate-holders reported R&D as their primary work
tabulations have been deriv&d. activity in 1995. Basic research, as a primary activity,

accounted for 13.7 percent of all scientists and engineers

In 1995, industry employed 79.9 percent of thedeolding doctorates; applied research 20.2 percent; devel-
R&D personnel. Transportation equipment accounted fepment 4.9 percent; and design 2.3 peréefeaching
17.6 percent of the industry total (789,500), and nonma@s @ primary activity accounted for 22.1 percent of
ufacturing for 27.0 percent. This stands in sharp contr&iictoral scientists and engineers, with the remaining
to only eight years earlier, 1987, when the transportation
equipment industry had nearly twice as many R&D S&Es
as nonmanufacturing (187,800 versus 99,200, respec-
tively). The Federal Government employed 5.5 percent

%0The category of R&D called “design” refers here to design in
the context of engineering, e.g., the design of equipment, processes,
structures, and prototype models, as opposed to “design” in other

2 See appendix A for details on the FTE R&D scientists andontexts, e.g., the design of entire research programs, expenditures,
engineers series. etc.
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35.7 percent being distributed among managemefif doctoral scientists and engineers with regard to these
sales/administration (16.4 percent), computer applicprimary activities were 19.3 percent versus 24.8 percent
tions (4.4 percent), and professional services/othfar applied research; 3.5 percent versus 11.9 percent for
(14.9 percenty}. development; and 1.3 percent versus 7.9 percent for
design.
Scientists holding doctorates in 1995 were more likely

to have basic research as their primary activity (15.3 per- Doctoral engineers reported more involvement in
cent of all scientists hold doctorates) than engineemsanagement, sales, and administration as a primary work
holding doctorates (4.9 percent). Consequently, #rctivity (20.1 percent) than doctoral scientists (15.7 per-
comparison to engineers, scientists holding doctorates weest). In contrast, scientists reported more involvement
less likely to have applied research, development, or designteaching than engineers, i.e., 23.2 percent versus
as a their primary activity. The respective percentagés.1 percent, respectively (figure 17).

31 This last category includes “production, operations,
maintenance (e.g., truck driving, machine tooling, auto/machine
repairing)” and “professional services (health care, counseling, financial
services, legal services, etc.)"—see, “Survey of Doctorate Recipients,
1995”, page 5, in National Science Foundation, Division of Science
Resources StudigSharacteristics of Doctoral Scientists and Engineers
in the United States: 1998SF 97-319, R. Keith Wilkinson (Arlington,

VA 1997).

Figure 17. Employed doctoral scientists and engineers, by primary work activity: 1995
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SOURCE: National Science Foundation/Division of Science Resources Studies, table B-28.

40



APPENDIXA

TecHNIcAL NOTES

41



NEw FEATURESIN THE 1998 NhTIONAL
PATTERNS REPORT

Symmetry of R&D tables with respect to type In table B-1B, on the other hand, the Federal Govern-
of performer and sources of fundsAs mentioned in ment as a source defines a column in the first row, which
the General Notes, a new feature of this report is that tisesubdivided into several columns in the second row for
first four appendix tables are symmetrically arranged tbe performers that receive those funds, such as the
allow for direct comparisons of R&D data organized ifrederal Government itself and industry.
two ways: (1) by performer first and then by source, or
(2) by source first and then by performer. The first case The third row of each table provides the column
effectively asks, “what type of organization performs theumber for appendix table B-6, containing annual histor-
R&D, and for that type of performer, from what kinds ofcal data from 1953-98 (where data for 1997 and 1998
organizations does it receive its funding?” The secorde preliminary). Note, for instance, that, in appendix
case effectively asks, “what type of organization providégble B-1A, industrial performance that is funded by
funding for R&D, and to which kinds of performers doe&ederal support is designated as column “[4]” in appendix
it provide those funds?” table B-6. In appendix table B-1B, Federal support that is

directed to industry performers is also designated as

For example, the upper left-hand corners of appendiwlumn “[4]” because these two concepts are identically
tables B-1A and B-2A are displayed below, which repreequal, and thus, they are represented by the same column
sent cases 1 and 2, respectively. In table B-1A, the columnappendix table B-6. In fact, whenever one column of
for the Federal Government as a performer, as definedain appendix table contains the same column-number
the first row, is not subdivided because the Federal Gadesignation as that of another column in another table,
ernment is the only source of funds for Federal intramuriabth columns are identical in definition. This aspect of
research. Industry performance, in contrast, is subdividéw column-number designations was deliberately designed
by the two main sources of industrial performance—tha order to reduce uncertainty among researchers when
Federal Government and industry’s own funds. deciding which columns of data to use.

Table 1. lllustration of the upper left-hand corner of appendix Table B-1A, on “National

expenditures for R&D, by performing sector and sources of funding”

Industry
Performing Sector: Total U.S. Federal Govt. Industry FFRDCs
Federal Federal
Funding Sector: Total U.S. Federal Govt. Total Gowt. 2/ Industry 3/ Gowt. 2/
Data Column 1] 2] [3] [4] [5] [6]
Calendar Year 5/ [Millions of current dollars]
19916/ 160,521 15,249 114,675 24,095 90,580 2,277
1992,y 164,933 15,853 116,757 22,369 94,388 2,353
1993, 165,188 16,532 115,435 20,844 94,591 1,965

Table 2. lllustration of the upper left-hand corner of appendix Table B-1B, on “Sources of

national expenditures for R&D to performing sectors: 1991-98"

Funding Sector: Total U.S. Federal Government

Industry
Performing Sector Total U.S. Total Federal Govt. Industry 2/ FFRDCs 2/
Data Column 1] [37] [2] [4] [6]
Calendar Year 5/ [Millions of current dollars]
1991 7/ 160,521 60,564 15,249 24,095 2,277
1992, i, 164,933 60,694 15,853 22,369 2,353
1993, 165,188 60,351 16,532 20,844 1,965
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Appendix tables B-2 through B-4 are structured in
exactly the same manner as appendix table B-1, but they
refer to basic research, applied research, and develop-
ment, respectively, rather than total R&D (the sum of
those three components).

PLANS FOR ADDITIONAL
| MPROVEMENTS

A separate methodological report to accompany
National Patterns of R&D Resource$his and previous
National Patterngeports contained broad descriptions
of how data were compiled, how estimates were made,
and how these methods have been revised over the years.
As the amount of information in the report has grown,
however, and as methods have become more complicated
in many cases, it was determined that the provision of
such information should not be subject to the space limi-
tations that normally exist in the creation of Ketional
Patternsreport. Therefore, the Division of Science
Resources staff is now producing a separate document, ,
entitled Methodology and Procedures Underlying the
National Patterns Report

The new methodological report will differ from the
kind of methodological information previously provided
within earlierNational Patterngeports in the following
ways:

44

The language and style of the report will be more
technical, displaying, for example, the equations
used in estimation, and the mathematical concepts
underlying the use of those equations.

The report will take advantage of the column-

numbering system described above, by using
column numbers, e.g., “[1]", as shorthand for the
concept that it measures, thereby facilitating the
use of equations to describe methods.

An effort will be made to document all methods
of calculation underlying thblational Patterns
report. Such documentation will be provided at a
level of detail great enough for colleagues to
reproduce the exact results provided in the
National Patternsreport from the same raw
data, if they so choose. The column notations
described above, and other descriptive techniques,
will allow such documentation to be written
concisely and be read easily.

Much more information will be provided on the
nuances of th&lational Patternseffort, which

will provide data users with a better understanding
of the statistical strengths and weaknesses of the
different R&D statistics that are generated.



DEFINITIONS FOR CLASSIFICATION AND MEASUREMENT

CLASSIFICATION OF SECTORS Other Nonprofit Institutions. This sector consists
of institutions that fall into two general groups:

The National Science Foundation (NSF) follows &) organizations that are primarily granting in nature—
four-sector division in reporting research and developmed., private philanthropic foundations and voluntary health
(R&D) funds and personnel and maintaining time-seriegyencies; and (2) public and private organizations involved
data on expenditures and employment. The sectors dngperforming R&D, including FFRDCs administered by
(1) industry, (2) the Federal Government, (3) universitigsonprofit organizations.
and colleges, and (4) other nonprofit organizations. They
are described in more detail below. Data also are collected
for Federally Funded Research and Development Centg@= e ARCHAND DEVELOPMENT
(FFRDCs), which are organizations exclusively or sub-
stantially financed by the Federal Government to meel@ATEGORIES
particular reqwreme_nt or to pr(_)wde major facilities for Research and Developmentln this report R&D
research and associated training purposes. Each center

is administered either by an industrial firm, an individuaEIOnSIStS of basic and applied research in the sciences

S T . ... . (including medical sciences) and in engineering and
university, a university consortium, or a nonprofitinstitution, =" 3 i
activities in development, all defined below.

Federal Government. This sector consists of the

agencies of the Federal Government. The Federal, university, and nonprofit sectors include

data for the broad fields of physical sciences, envi-

Industry. This sector consists of both manufacturin OF‘me”ta'_SC'e'_‘CGS' mathematical sclences, compute_r
ciences, life sciences, psychology, social sciences, engi-

and nonmanufacturing companies. Manufacturing co ) q lLinclusive “oth ) Y cat
panies are reported by major industry groupings. NonmdtE€''Ng, and an all-inciusive “other sciences: category.

ufacturing companies include those in mining, constructioW,dUStry coverage is limited to: (1) the physical sciences,

transportation, communications, and selected servi%c_IUdIng related engineering and (2) the biological

industries such as R&D laboratories and computer angences, including medicine but excluding psychology.
data processing services. Performance of FFRD ustry R&D specifically excludes research in the social

administered by industrial firms generally is included jfelences.
industry totals, although FFRDC breakouts are available

and reported separately from R&D totals. Industry’s fund- Bas!c ResearchW|f[h|n the Fedgral, u_nlver3|ty, and
nonprofit sectors, basic research is defined as research

ing of industry R&D includes all funds received from non-,. ected toward increases in knowledge or understanding

d

federal sources (e.g., from state and local governmentos the fundamental aspects of phenomena and of obser-
Universities and CollegesThis sector consists of able facts V\_/itho.Ut specific a_lpplication toward processes

all institutions of higher education, both public and privaté).r products in mind. For the industry sector, basic research

Expenditures of FFRDCs administered by universities aRjolects are de?neql agf_“oiilglnatl (ljnvestlgatlﬁ_nsh fgr the
colleges are reported separately from totals for this secﬁq.v ancem_(:_nt 0 SC'em'. 'f t?ow_e ge .I h w r|10h 0 not
University funding of university R&D includes: restricted ave specific commercial objectives, although they may

or general funds that the institutions themselves have b&aehm fields of present or potential interest to the reporting

free to allocate for research. Funds from the FedefdlmPany.
Government, industry, state governments, or other

L . L Applied Research.Within the Federal, university,
nonprofit institutions, which are supplied in the form of : . . .
. ; ._and nonprofit sectors, applied research is defined as
grants or contracts for R&D at a university, are credite . T
: research directed toward gaining “. . . knowledge or
to the appropriate source. For example, research contrac . -
i . . understanding necessary for determining the means by
from industry are treated as university performance funded . . e .
: : T : which a recognized and specific need may be met.” The
by industry. Funds given to the institution by industry for . S ; )
apPlled research definition for the industry sector is

general educational purposes and used by the school- odified to include “. . . research projects which represent

its discretion—for research are treated as universil){ C : . T
. . . o investigations directed to discovery of new scientific
performance financed with the university’s own funds.

45



knowledge and which have specific commercial objectivelepreciation, insofar as this information is available to
with respect to either products or processes.” respondents. Capital expenditures are excluded by defi-
nition in the surveys of the industry and academic sectors.
Development.The NSF survey definition of devel- Under the accounting practices of some Federal agencies,
opment is “. . . the systematic use of the knowledge obligations for capital items may be included.
understanding gained from research directed toward the
production of useful materials, devices, systems or meth- For universities and colleges, R&D data are for sepa-
ods, including design and development of prototypes arately budgeted expenditures only. Consequently, these
processes.” It excludes quality control, routine produdata exclude that portion of salaries for research time or
testing, and production. other research expenses financed by funds not specifically
earmarked for R&D from state and local governments
and other non-federal sources, including endowments.

DerensESPACE-CIVILIAN

CLASSIFICATION INTRAMURAL FEDERAL PERFORMANCE

This report contains data on: (1) the estimat
percentage distribution of total U.S. R&D performanc??'z R&D
by national objective (table B-9) and (2) the reported Intramural R&D performance by Federal agencies
distribution of Federal R&D authority by budget functiorrefers to work carried on directly by agency personnel.
(table B-10). The performer-based U.S. shares differ frofederal obligations reported under this category are for
the Federal budget authority shares for several reasamstivities performed by the reporting agency itself or
The U.S. shares are based on expenditures reporteddyyresent funds that the agency transfers to another
performers, which often spends Federal R&D funds inkederal agency for performance of waak,long as the
year other than the one in which the Federal Governmaeitimate performer is that agency or any other Federal
provided authorization, obligations, or outlays. In additioragency If the ultimate performer is not a Federal agency,
the two series are based on different concepts. Rbe survey questionnaire requests that the funds so
example, whereas in the U.S. series all of the Natiortshnsferred be reported by the transferring agency under
Aeronautics and Space Administration’s (NASAs) R&[the appropriate extramural performer category
funds are considered to be expenditures for space R&Dniversities and colleges, other nonprofit institutions, or
the budget authority data are distributed according to threustrial firms). Accurate identification of the ultimate
functional categories that constitute the Federal budgperformer is not always made.
Thus, NASA's R&D budget authorizations are distributed
between the space research and technology function and Intramural activities cover not only the actual intra-
the transportation function. mural R&D performance, but also the costs associated

with the planning and administration of both intramural

“Defense R&D” consists of R&D spending by theand extramural programs by Federal personnel. Intramural
Department of Defense (DoD) and defense-relatexttivities also include the costs of supplies and equipment,
atomic energy programs of the Department of Energgssentially of an “off-the-shelf” nature, that are procured
All DoD activities are classified as defense, although sorfer use in intramural R&D. For example, the purchase
activities have secondary objectives (for example, spactpm an extramural source of an operational launch vehicle
“Space R&D” consists of R&D spending by NASA.(i.e., one that has gone beyond the development or proto-
All industry-funded R&D is classified agvilian R&D, type stage) that is used for intramural performance of
including expenditures by aerospace and electrorR&D is reported as a part of the cost of intramural R&D.
industries.

c o o CONTROLLING FOR INFLATION AND
URRENT OPERATING CosTS FOREIGN CURRENCY

Funds used for R&D refer to current operating

costs. These costs consist of both direct and indirect costs. " the tables and figures of this report, the term

They include not only salaries, but also fringe benefitscUTTent dollars” refers to dollar amounts as they are

materials, supplies, and overhead. The R&D costs incluiifasured and exchanged in the actual year, or years, in
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guestion. In contrast, “constant dollars” refers to dollambiguities in the interpretation and measurement of
amounts normalized for inflation. For example, if the sarmguality change, which in turn, adversely affect the ultimate
dollar amount is reported for two different years, anckliability of price deflators.
expressed as “current dollars,” then fewer actual goods
and services could be purchased with that amount in the As mentioned in the General Notes, all dollar amounts
most recent year than in the earlier year, becausereported in the main text (as opposed to the tables or
inflation. If the same amount is expressed as “constdigures) are in current dollars. However, all growth rates
dollars,” then it would be normalized for inflation in bothreported are in “real terms,” i.e., they were calculated
years and, consequently, the same purchasing power wddgged on the corresponding real values (in constant 1992
exist in each of the 2 years. Terms that are equal in meda}ars) of the reported current dollars.
ing to “current” and “constant” dollars are, respectively,
“nominal” and “real” dollars. These terms are also used Comparisons in this report of U.S. and international
to describe changes in dollar amounts over time. FB&D expenditure data are based on reported R&D
instance, suppose a particular type of expenditure, whiéiyestments converted to U.S. dollars using “purchasing
expressed in constant dollars, grew at a rate of 5 percdtwer parity” (PPP) exchange rates. PPP exchange rates
per year, over a 10-year period. Such growth may B& designed to reflect differences in the purchasing power
described as 5-percent growth “in real terms,” or equif currencies, based on the quantity of currency needed
valently, “real growth” of 5 percent, meaning the constani2 order to purchase equivalent quantities of actual goods
dollar amounts grew at a 5-percent rate, while the curreitd services in the countries in question. That is, PPP
dollar amounts grew at a greater rate due to inflation. €xchange rates reflect real purchasing power, in the same
sense that “real dollars,” described above, control for
In keeping with U.S. Government and internationahflation. The PPP exchange rates used are generally not
standards, R&D trend data usually are deflated to 198guivalent to “market exchange rates,” i.e., how much
constant dollars using the Gross Domestic Product (GD®)e currency would cost if one were to buy it (with another
implicit price deflator. (See table B-5.) Since GDRurrency) from a financial institution. This is because
deflators are calculated on an economy-wide rather thenarket exchange rates are often influenced by factors
R&D-specific basis, their use more accurately reflecgther than real purchasing power, namely the relative
an “opportunity cost” criterion, rather than a measure stipply of, and demand for, different currencies in
cost changes in doing research. That is, the GDP deflatoternational financial markets. A PPP exchange rate
when applied to R&D expenditure or funding data, reflectgould not be equivalent to an ideal “R&D exchange rate,”
the value of R&D in terms of the amount of other good&hich does not exist at present, but would, in theory,
and services that could have been purchased with ggeount for international differences in R&D costs alone.
same amount of money. The constant dollar figurééevertheless, the PPP exchange rate is generally better
reported here thus should be interpreted as real resouig€flecting differences in R&D costs between countries
foregone in engaging in R&D rather than in other activitiggan a market exchange rate.
such as consumption or physical investment.

Broad-based deflators—such as the GDP deflatorPERFORMERREPORTING
could also be useful in approximating changes in the costs

of conducting R&D activitie$ However, these deflators ~ Thereis no single survey of R&D activity in the United
are less appropriate for calculating real R&D costs atjates. Rather, NSF sponsors a series of surveys to collect
disaggregated level, e.g., in estimating the costs over tigigta on the financial and human resources devoted to
of conducting the level of R&D within a particular scienc&®&D in the various sectors of the U.S. economy (defined
or engineering subfield. In addition, even when an oppdtbove). Although these surveys are not designed
tunity cost criterion is used, the usefulness of the deflator

Is constrained t_’y the length of the time _Span examined= 2See M. Boskin, E. Dulberger, R. Gordon, Z. Griliches, and D.
the longer the time span, the less meaningful the deflat@§;genson, “Consumer Prices, the Consumer Price Index, and the
Thatis, over long spans of time, such as 20 years, dramatit of Living,” Journal of Economic Perspectivel. 12, No. 1,

changes in the makeup of goods and services cre@figter 1998, 3-26; W. Nordhaus, “Quality Change in Price Indexes,”
Journal of Economic Perspectivéfl. 12, No. 1, Winter 1998, 59—
68; and S. PaysorQuality Measurement in Economics: New

1See J.E. Jankowski, “Do We Need a Price Index for Industri#erspectives on the Evolution of Goods and Ser{itasts, England:
R&D?” Research Policg22: 195-205. Edward Elgar Publishing, Ltd., 1994).
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specifically for this purpose, they provide the primaryespondents from 31 Federal agencies or their
source material for estimating the national R&D totalsubdivisions.
Respondents indicate the amounts they spend on R&D
in their own sector and, generally, the sources of these Federal Agencies as a Source of R&D Funding
funds. To the greatest extent possible, national totals &8F collects data on federally financed R&D from both
based on data as reported by performers because thegleral funding agencies and performers of the work
are in the best position to: (1) indicate how much thefrederal labs, industry, universities, and other nonprofit
spent in the actual conduct of R&D in a given yeagrganizations). As reported by Federal agenblasonal
(2) classify their work as basic, applied, etc.; anBatternsuses data on Federal R&D budget authority and
(3) identify the sector of the economy in which theiputlays, in addition to Federal obligations. The use of each
financing originated. For those reasons, and because $eges is clearly noted in the text.
consistent use of performer reporting reduces the
possibility of double-counting and conforms to international  Budget authorityis the primary source of legal
standards (as outlined by the Organisation for Econonfélthorization to enter into financial obligations that will
Co-operation and Development), R&D data are presenté&$ult in outlays. Budget authority most commonly is
on a performer basis whenever possible. granted in the form of appropriations laws enacted by
Congress with the approval of the President.

Separate R&D performance totals are reported for:
(1) the Federal Government, (2) industry, (3) industry- Obligationsrepresent the amounts for orders placed,
administered FFRDCs, (4) universities and collegeg§ontracts awarded, services received, and similar
(5) university-administered FFRDCs, (6) other nonprofffansactions during a given period, regardless of when
organizations, and (7) nonprofit-administered FFRDC#e funds were appropriated and when future payment
R&D performed by state and local government agenci€§money is required.
is not included in the national R&D totals. When state _
and local governments are listed by a survey respondent Outlaysrepresent the amounts for checks issued and
as the source of non-federal R&D funds, those amourft@sh pPayments made during a given period, regardless of
are included in the source totals of the sector reporti¥gien the funds were appropriated or obligated.
the R&D performance, except for university performance

in which state funding is listed separately. For example, FOF the reasons above cited, national R&D expen-
gnure totals are constructed primarily based on data

state-government support of industrial R&D is counte _ _

under industry’s own support for industrial R&D. reported b_y performers and include estimates of Federal
R&D funding to these sectors. But before performer-
reported survey data on Federal R&D expenditures are
available from industry and academia, data collected from

FEDERAL (GOVERNMENT the Federal agency funders of R&D are used to project

Federal Performance Expenditures.Federal R&D performance. When survey data from the perform-

agency R&D obligations for intramural performance arérs subsequently are tabulated, these statistics replace
treated as the equivalent of R&D expenditures in tt{ge projections that were based on the funders’ expecta-
National Patternsseries. As detailed in theederal tions. Historically, the two survey systems tracked fairly
Funds for Research and Developmsaties(Federal closely. For example, in calendar-year 1980 performers
Funds),such intramural activities cover costs associatég@ported using $29.9 billion in Federal R&D funding, and
with the planning and administration by Federal personrfegderal agencies reported total R&D funding in fiscal
of intramural and extramural R&D programs as well a¢ear 1980 between $29.2 billion in outlays and $29.8 billion
actual intramural R&D performance. (See NSF/SR®) obligations. In recent years, the two series have
Federal Funds for Research and Development: Fiscéiverged considerably: For calender year 1998, performers
Years 1996, 1997, and 1998etailed Statistical Tables, report $66.6 billion in Federal R&D support, by preliminary
NSF 99-332.) In general, the universe of Federal agencfs§imates, compared with $72.1 billion reported by Federal
with R&D programs has been surveyed annually sin@gencies for fiscal year 1998 (table A-1 and figure A-1).
1953 for their R&D performance, and since 1963 for the

distribution of R&D by character of work. The most

recent survey included R&D funding as reported by more s SeeFederal R&D Funding by Budget Function: Fiscal Years
than 300 reporting sites aggregated into 94 individua$97-98 (Budget Functior}SF 99-315.
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Figure A-1. Alternative definitions of Federal R&D, all performers: 1980-98

Billions of dollars
80
= = = Authorizations
Obligations -
70
Outlays
Performer-reported
60 :
expenditures
Performer-reported Expenditures
50 - as a Percent of Obligations
Percent
120
110
100 —/\,\_’__
40 - 90 -
0 80 a
70
60
50
40
30 30 1
20 4
10
0 L L L L L L L L L L L L L L L L L
1980 1986 1992 1998
20
1980 1983 1986 1989 1992 1995 1998
(preliminary)

SOURCE: National Science Foundation/Division of Science Resources Studies, table A-1.

The difference in the Federal R&D data totals appedifse survey is companies, whether U.S. or foreign-owned,
to be concentrated in funding of industry (primarily airthat perform R&D in the United States. Prior to the 1992
craft and missile firms) by the Department of Defenssurvey, a new sample was drawn and canvassed only
(table A-2). Overall, industrial firms have reportedevery 5 or 6 years (for example, in 1976, 1981, and 1987).
significant declines in Federal R&D support since 199 the intervening years, a subset of the last sample—
while Federal agencies reported level or slightly increasedlled a panel and including all companies reporting more
funding of industrial R&D. For fiscal year 1998, Federathan $1 million in R&D—was surveyed. As a result, for
agencies report $31.7 billion in total R&D obligationghe 1987 survey approximately 14,000 firms were selected
provided to industrial performers (excluding industryfor the sample. For the 1988 through 1991 studies,
administered FFRDCs) compared with an estimategpproximately 1,600 of these firms were resurveyed
$22.5 billion in Federal R&D funding reported by industriahnnually; the other firms did not receive another ques-
performers. NSF is investigating causal factors for theiennaire, and their R&D data were estimated though not
divergent trends. observed. Accordingly, data for the years in which a
sample was not drawn did not include companies that
were new entrants in the R&D field, and such data were
INDUSTRY generally biased in a downward direction. The Census
Bureau, however, did estimate the annual changes in R&D
Sample Design Prior to 1992In general, the indus- data for companies that reported R&D in the sample year
try sector has been surveyed annually since 1953 for gt were not included in the panel. As new samples were

total R&D performance and since 1956 for the distributiogirawn, revisions to previous years’ estimates were issued
by character of work. The U.S. Bureau of the Censwgrough a process called “wedging.”

conducts the survey for NSF. The target population of
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For example, a new sample was drawn for 1987, from Of the $14.7 billion revision, $13.7 billion resulted from
which R&D data were collected for 1986 as well as 198te new sample and $1.0 billion from normal data revisions
Census used the data from the new sample to revise 188dirms sampled in both surveys. Furthermodd,.$ bil-
R&D performance estimates. The new 1986 data welien of the $13.7 billion increase stemming from the en-
also used by Census in combination with data from therged sample design was reported for nonmanufacturing
last sample ygal981, to revise estimates for the interindustries, including $2.0 billion of R&D in industries not
vening years. NSF subsequently provided a second roypr@viously included in the sample frame. Complete
of revisions to the 1982-85 R&D series. In both caséschnical details on industs/new survey methodology
the revisions were done on an industry basis: an effente contained iReseach and Development in Industry:
was made to apply the overall 1981-86 growth rates whil®92 (NSF 95-328).
preserving the relative year-to-year movements in each
industrys R&D. This approach resulted in major revisions As in previous sampling cycleblational Patterns
of the 1982—87 industry R&D time series previouslyncludes revisions to the industry data for years intervening
published inNational Patternsespecially of the non- the 2 sample years (i.e., for 1988, 1989, and 1990). The
federally funded component of indussyR&D per- industry and U.S. time series reported here include the
formance. The revised totals, as well as the industry da¥g@dged data reported for 1988-90 and the revised data
reported irfNational Patterns: 199(NSF 90-316), were for 1991-92Table A-4 provides summary statistics for
presented in table B-3 dfational Patterns of R&D wedged data that appearedNational Patterns of R&D
Resouces: 19% (NSF 96-333). (Some of these datdResouces: 1994 along with other data that were pre-
have since been revised, but the revisions were unrelaweusly published.
to the drawing of a new sampleAdditional details on
survey methods, coverage, concepts, definitions, and For almostall of the aggregate statistics (for example,
reliability of the estimates associated with the R&Ddustry R&D by Federal and non-federal sources of

expenditure data are contained in the 1990 editid#nding), NSF believes that time series comparisons (for
(NSF 94-304) of theReseach and Development in €xample, between 1981 and 1994 data) are still reasonable:

Industry series (ndustry R&D). Surveys undertaken in both years provided the best
estimates of the Natios industrial R&D performance
Sample Design Revision in 1992More recent total by sampling those industries then believed to be
surveys of industrial R&D performers have includeg¢onducting R&D. Howeve changes in the survey series
revised R&D data based on relatively large industigetween some data elements for consecutive years may
samples. In contrast to data being based on probabilit¢ problematic. Not only do the 1987 and 1992 surveys’
samples selected approximately every 5 years, in 199@2mple size and frame differ considerably (see above),
NSF began to draw new samples aniyyalith the size but $9.2 billion (in constant 1992 dollars) of R&D
of each sample increasing to approximately 24,000 firngerformed by firms reporting in both surveys was shifted
Industry classifications also were updated. The nefom one industry in 1987 to another in 1992—especially
sampling method now better reflects the wideninfjom manufacturing industries in 1987 to nonmanu-
population of R&D performers among firms infacturing industries in 1992. Such classification shifts can
nonmanufacturing industries and small firms in alpe attributed to (1) product mix changes of individual firms
industries. As a result of these survey improvements, tHt occurred some time during 1987-92, (2) changes in
revised 1991 industry R&D performance totdl® bil- the 1987 SIC that werdfected in the 1992 suryeand
lion) was 14 percent higher than was previously reportéd) a change in the methodology used by NSF/Census
($102.2 billion), and the national R&D total 10 percenfior classifying companies to specific two- and three-digit
highea. These revisions were first reportedNational ~ SIC industries. Given that NSF has been committed since
Patterns: 1994(NSF 95-304). 1992 to drawing new samples annyatlhe question of
wedging, and the reporting biases it creates, is unlikely to
recu.

“Note that, although the Bureau of Census re-estimated 1982—
86 R&D totals by funding source, it did not provide a character-of- Use of “Nonmanufacturing” as a Single

work distribution for the revised data. After investigating severghdystrial Category. The enormous growth in, and

possible alternatives, NSF chose to allocate the revisions on the basi . s “ ;
of average character-of-work distribution published in earlier annu%?éreasmg economic importance of, “nonmanufacturing

Industy R&D reports. Allocations for the federally funded andindustries” is common knowledge. |!" this Vein_' the listing
nonfederally funded R&D revisions were applied sepayatel of a “nonmanufacturing” sector (which would include all
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services) in tables that compare it to specific manbe much less subject to interpretation, and would tend to
facturing sectors like “primary metal products” in earliebe automatically classified as R&D.
National Patternsreport was a somewhat archaic
method of categorizing U.S. industries. Consequently, the Character-of-Work Revisions. As first noted in
current report provides several new categories all fittirije National Patterns of R&D Resources: 1990e
under “nonmanufacturing,” although no historical data exisrocedures used by the Census Bureau for imputing
for these categories prior to 1995. character-of-work splits for industry’s R&D performance
were changed for 1986 and later years; hence, these data
Nevertheless, analysts of R&D patterns might wishre not directly comparable with data for 1985 and earlier
to consider that “where R&D is located,” in terms of thgears. A full description of the various imputation meth-
industrial R&D data presented in this report, is based adologies—and alternatives—is presented in the 1988
the classification of firms that perform the R&D, but mayndustry R&Dreport (NSF 90-319). Briefly, for 1985
explain little about the forces underlying such R&and earlier, for companies that did not report character-
activities. In particular, many new forms of equipmenf-work splits, the Census Bureau imputed the splits based
and materials that result in technological innovation ian either (1) the company’s percentage distribution
services derive from R&D in manufacturing where suckeported in its most recent year of available data or (2) in
equipment and materials are first made. Health servidie absence of any prior year breakdown for the company,
is a case in point: continual innovation in medical servicéise average character-of-work split for the industry to
generally result from R&D in the manufacture ofwhich the company was assigned. For years after 1985,
pharmaceuticals and new medical equipment. Becaube Census Bureau does not impute a company’s charac-
such R&D was carried out for the specific purpose aér-of-work distribution unless the company has reported
improving services the attribution of such R&D to a breakout within 2 years of the year being imputed. When
manufacturing rather than services is a matter of intatistributions are not imputed, the Census Bureau assigns
pretation and precedence, not some absolute differetbe company’s R&D to an “undistributed residual”
between the sectors in terms of their dependence ongategory.
promoation of, scientific and engineering advantes.
To provide character-of-work estimates for the entire
Another issue is that services and manufacturing ofteopulation of firms performing R&D in the United States,
differ in the nature of the R&D that they conduct. As aach industry’s (as contrasted with each individual
result, the relative quantity of R&D measured for servicespmpany’s) “undistributed residual” is allocated to basic
in comparison to manufacturing, depends on how R&Eesearch, applied research, and development categories
is defined. For example, software development farsing the average character-of-work splits reported for
particular computer entertainment packages, which woutldat industry. This approach resulted in relatively higher
fall under services, would involve idea development thaerformance shares for basic and applied research than
integrates computer science techniques with artisti@d been previously estimated and relatively lower
creation. Whether such an activity would be classified astimates for development’s share of industry’s total R&D
“R&D” would be a matter of interpretation and degreeperformance.
In contrast, research on new hardware equipment would

UNIVERSITIESAND COLLEGES

SFor more detailed discussion on the interrelationship between . . . . .
R&D in manufacturing and advances in services, see, for example, B. The academic sector, including all university-
Guile and J. Quinn, edBechnology in Services: Policies for Growth,administered FFRDCs, has been surveyed for R&D

Trade, and Employme(#Vashington, DC: National Academy Press,performance annually, by fiscal year, since 1972. It was

1988). For more general discussion of the causal relationship betw%qﬂ.veyed less frequently before 1972. For 1994-97, data

R&D and industrial growth, see, for example, Adams, J.D. (1990 . e
“Fundamental Stocks of Knowledge and Productivity Growth.’\R/ere collected from a sample of the 681 institutions of

Journal of Political Economyvol. 98, No. 4: 673-702; Bernstein, J.1., higher education in the United States and outlying areas
and M.l. Nadiri. 1988. “Interindustry R&D Spillovers, Rates ofthat (1) granted a graduate degree in science or
Return, and Production in High-Tech Industriésrierican Economic engineering and/or (2) performed activities for which at

Review, Papers and Proceedings. 78: 429-34; and Jaffe, A. 1986.
“Technological Opportunity and Spillovers of R&D: Evidence fromIeaSt $50,000 had been funded from separately budgeted

Firms’ Patents, Profits, and Market Valuarherican Economic Review R&D eXpend|tureS- Rough_ly 500 institutions We_re
\ol. 76: 984-1001. sampled annually, comprising all doctorate-granting
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institutions, all historically black colleges and universitieand the development share somewhat higher than

with any R&D expenditures, and a random sample of gifeviously reported.

other institutions. For fiscal year 1993, data were collected

from the full population of 681 institutions that met the ~ Subcontracting. Only for the academic sector does

criteria listed above. R&D performance include research funds subcontracted

to outside organizations. (For performance reported by

Character-of-Work Revisions. With the exception respondents in the other surveyed sectors, R&D subcon-

of 1978, data on the basic research performance tcdcted to other organizations is excluded.) Details on sur-

universities and colleges and of university-administeraagy methods, coverage, concepts, definitions, and reliabil-

FFRDCs have been collected annually since 1972. Siriteof the estimates associated with the R&D expenditure

1979, however, only the combined total for appliedata are reported in the fiscal year 1996 repaademic

research and development performance has beRasearch and Development Expenditures (Academic

collected. Furthermore, data on the character of woR&D), NSF 98-304There is preliminary evidence from

from individual non-federal sources of funds (i.e., industriySF surveys that approximately 3 percent of total

institutional funds, state and local governments, and otterademic R&D funds are passed through the university

sources) are not surveyed. For the years 1978 to the ptesather recipients.

ent, the distribution of applied research and development

from Federal sources is based largely on data from

Federal FundsThe method of estimation for these level{)THER NONPROFITINSTITUTIONS

is provided in the forthcoming methodology report.
It has not been possible to maintain the same survey

Revised estimates for Federal funding of appliefiequency for other nonprofit institutions; the last complete
research and development to universities and colleges shigvey was conducted in 1973. Since then, small and
to university-administered FFRDCs were first includethformal surveys of this sector have been undertaken
in theNational Patternof R&D Resources: 1992Ini-  periodically.
versity performers report the amount of R&D and basic
research that they undertake using Federal funds. The For the years 1984 to the present, estimates for fed-
residual is their combined applied research arfially funded total R&D and character-of-work per-
development performance. The distribution betwegfRrmance by nonprofit institutions—including associated
applied research and development is approximated frdtifRDCs—are derived from Federal obligation data
the percentage shares of Federal obligation data to tRgorted ifFederal Fundsindustry as a source of R&D
academic sector as reported by Federal agenciesfifds to this sector is approximated using the average of
Federal FundsAlthough the estimating procedures usethe annual percentage change in (1) industry’s funding of
previously had been loosely based on the data providégustry-performed R&D (fromndustry R&D)and
by the Federal funding agencies, the approach adopf@dindustry funding of university-performed R&D (from
here formally links the performer- and source-reportedicademic R&D. Nonprofit funding as a source of R&D
survey data. Applied research and developmefinds to this sector is approximated based on the annual
expenditures for universities and colleges were reviségrcentage change in nonprofit funding of university-
for the period 1978—present; for university-administergeerformed R&D (fromAcademic R&[). The character-
FFRDCs, revisions were made back to 1975. The genep&iwork splits from the non-federal funding sources that
result is that the applied research share is slightly lowgre surveyed in 1983 are carried forward to the present.
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DaTtAa ANALYSIS

PrELIMINARY DATA AND PROJECTION Other Nonprofit Institutions . Preliminary tabula-
tions for 1997 and 1998 are based on (1) Federal obligations

ProCEDURESFOR 1997aND 1998 reported inFederal FundgNSF 98-332) and (2) time
To the greatest extent possible, this repoferies modeled extrapolations of recent trends in R&D

incorporates data for 1997 and 1998 R&D programs thagrformance and funding within the industry and university
are presented in the administration’s 1999 budget propo§&ctors (The method of estimation for these levels is
For example, the 1999 budget contains data on total R&PVided in the forthcoming methodology report.)
outlays and budget authority by agency and by character

of work. However, the budget domset contain reliable

estimates on the amount of Federal R&D funds receivédSE OF TIME-SERIES DATA
by each of the R&D-performing economic Sectors; it only Data presented in trend tables are assembled from

shows the federally funded totals and funds received e most recently completed survey cycles. Data for prior

universities and colleges. The detailed sector-speci Cars are reviewed for consistency with current year's

information is obtained from an NSF survey of Feder Jesponses and—when necessary—revised in consultation

?)gen_c(;les;R&D obll%akt)lo(rj]s, ¥th'Chb'S colleglt_e(:] a;teli th ith survey respondents. In addition, changes in sample
residents proposedbudget has been published. For ign or imputation methodologies can result in revisions

reasotn,ds;)]me of thz 19%7 an(tjh199g Eeqle;ra![_ R8,LD1d96 reviously published data. For trend comparisons, the
Le%or(ta ere ?re ased on he administration's étorical data contained in this report should be used rather
udget proposal. than the data published in previodstional Patterns

Preliminary R&D performance totals iNational volumes.

Patternsare calculated for each sector, by character of

work, and by source of funds from surveys and time-
series extrapolation techniques, as follows. GEOGRAPHICDISTRIBUTION

o This report contains information on the state
Federal Government. Projections for 1997 and gjstribution of R&D performance for 1995 (tables B-7
1998 ardbased orchanges in intramural R&D obligationsgn g B-8). These data cover R&D performance by
reported inFederal Funds The amounts reported forinqustry, academia, Federal agencies, and the federally
1997 are preliminary and reflect congressional apprinded R&D activities of nonprofit institutions. These
priations, apportionment, and reprogramming decisions &te-distributed data are meant to be indicative of general
of the third quarter of FY 1998. Data for 1998 argjstribution patterns; they are not necessarily precise.
projections that reflect the changes in intramural R&D
represented in administration 1999 budget proposals.  State-distributed data for the industry sector are
collected for odd-numbered years. The latest available
Industry . Preliminary data for company-funded 199 @etailed data are for 1995 and are frBasearch and
and 1998 performance are based on industry responpeselopment in Industry: 1995-BISF 99-312). The

to the 1997ndustry R&D Surveyas of June 1998. This data include R&D performance by industry-administered
sample of preliminary responses accounted f@®FRDCs.

approximately 50 percent of the R&D performed by

industrial firms in 1996. State-distributed data for Federal laboratories are
intramural R&D obligations in FY 1995. These data are

Universities and Colleges Preliminary data for available from the 10 major R&D-supporting agencies

1997 are based on university responses to the FY 19¥2&deral Funds)

Academic R&D Survews of June 1998. These respon-

dents accounted for approximately 90 percent of the R&D State-distributed data for the academic sector are

performed by universities and colleges in FY 1996.  collected only for doctorate-granting institutions and
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university-administered FFRDQ#cademic R&D) reported by the 10 major R&D-supporting government
R&D performance by an FFRDC is assigned to the staigenciegFederal Funds) These agencies provided
in which the FFRDC is located, which is not necessarigpproximately 98 percent of total Federal R&D obligations
the state in which the administering institution is locate¢h 1995. Data on R&D performance by this sector using
non-federal sources of funds are not collected.
State-distributed data for other nonprofit institutions
are Federal R&D obligations to this sector in FY 1995 as
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HumaN RESOURCES

The 1994National Patternavas the first to include Previousy, theNational Patterngrovided national
revised data on scientists and engineers (S&Es) engagstimates of FTE R&D scientists and engineers. At one
in R&D activities. This national series consists of separgbeint, SRS had survey data for FTE estimates in all sectors
survey estimates of R&D S&Es employed in industrgf the econom Currenty, SRS collects such data only
and in the Federal Government and doctorate-holdifigr the industrial sectoThe last FTE R&D manpower
R&D S&Es employed in educational institutions and isurvey of the academic sector was for 1985, and the last
nonprofit organizations. The industry series are for S&Esanpower survey of the nonprofit sector was for 1973,
employed on a full-time-equivalent basis; totals for thalthough a small telephone survey was conducted for
other sectors reflect the primary work activity of S&Es1983. The loss of such survey data had necessitated

increased reliance on analytically derived figures (including

A variety of surveys and estimation techniques ar@e use of regression equations) that were based largely
used to gather information on the numbers angh estimating assumptions that could not be empirically
characteristics of persons engaged in science agdted for their continued valigitConsequenyl those
engineering activities in all sectors of the ecogom  preliminary series are replaced here with survey counts
general, two types of surveys report worker inputs f@f the number of doctorate-holding S&Es who self-report
R&D: surveys directed at individuals and surveys directabeir primary work activity as R&D or R&D management.
at employers. How well these head counts might approximate an FTE

estimate is unknown. On the one hand, these head counts
may provide an overestimate of FTE activity since many
SURVEYS OF INDIVIDUALS of the surveyed S&Es are not engaged in R&D full-time
o o even though itis their primary work actixiOn the other

These surveys (in this report, of scientists and eNiand, this approach may underestimate FTE R&D
neers holding doctorate degrees) result in data on the Efé‘rsonnel since it does not account for S&Es engaged in
mary work activities and demographic and economic chasg D who do not hold a doctorate degree. Sources for
acteristics of the respondents. In the survey of doctokk revised estimates and comparison with the 1985 and
scientists and engineers, respondents are asked to repggg figures published iNational Patterns: 1992are
their primary work activity—i.e., the activity on whichgegcriped and summarized in table A-7. For the total
they spend the largest proportion of their time, but that|iyjteq States, the revised figures for 1989 (924,200) are

not necessarily a full-time actiyitThis survey is con- 3 percent lower than previously reported (949,300).
ducted only in odd-numbered years. The latest tabulated

data are available for 1995 and are summarized in |ndustry. Industry is the only sector for which FTE

appendix table B-28. Details on survey methods, cOR&D S&E survey estimates are available. Firms report
erage, concepts, definitions, and reliability of the estimatgadustry R&D)FTE employment levels for January of
associated with these S&E data areCharacteristics each yen and a simp|e 2-year moving average is used
of Doctoral Scientists and Engineers in the Unitegbr the national R&D S&E series. For example, the total
States: 1998NSF 97-319). reported for 1989 (733,000) is the average of the level
reported by firms for January 1989 and January 1990.
Except for minor data revisions resulting from the inclusion
SURVEYS OF EMPLOYERS of wedged statistics, the industry totals reported here do
not differ from those reported previowyslAs detailed
These surveys generally are focused on the amout, e for the industry expenditure data, improvements in
of time—in terms of person-years—devoted 10 thge sample design for 1992 and later years resulted in
performance and management of R&D. In this repOla¢a that now better reflect R&D performance among

data on the number of S&Es—not just those holding ¢ iy the nonmanufacturing industries and small firms
doctoral degrees—employed by industry on an fuII-tlmqﬁ allindustries

equivalent (FTE) basis in R&D are summarized in
appendix table B-27. For example, if each of two scientists/ Federal Government For the Federal seatcsur-

engineers spends 50 percent of the workday on R&Ray data on civilian scientists and engineers are collected
the equivalent is one FTE R&D job.
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annually Federal Scientists and Engineefd89-93 in all educational institutions who self-report their primary
NSF 95-336). The estimates are compiled from the U.sork activity as “research,” “development or design,” or
Office of Personnel Management’s (OPM’s) Centrahe “management or administration of R&D.” No
Personnel Data File on all white collar civilian jobs anddjustments are made to derive full-time equivalents. For
are reported in terms of primary work activities. Scientist989, the revised primary work activity total, (83,500), is
or engineers are included in tNational Patterngotals approximately 11 percent less than the FTE figure,
if their primary work activity is research or developmen{93,700), last published iNational PatternsSince the
These head counts exclude (1) military personnel (babctoral data are collected only biennially, the revised
include civilian S&Es employed in defense agencies) am@tional FTE series also are reported biennially.
(2) Federal employees classified in a management
occupational code, even if they manage an R&D program. NSF introduced a number of improvements into
The earliest year for which these OPM statistics havke 1991 SDR (for example, changes in the age-based
been compiled is 1985. Data for 1985-89 published in thehorts collected and in the definition of doctoral sci-
previousNational Patternsncluded estimates for R&D entists and engineers) that may affect comparability
managers, which are no longer included in the Federgith SDR data published for prior survey years. The
totals. For years prior to 1985, the figures were based asademic S&E total for those reporting R&D as their
NSF surveys since discontinued. primary work activity for 1989 is 83,500 and the total
for 1991 is 74,600. Whether changes in the survey
Universities and Colleges For the academic design or in actual employmepatterns caused the
sector two series are reported: doctoral scientists amchdemic R&D S&E decline is unknown. Analysts should
engineers and graduate students doing research. The headbult the reporCharacteristics of Doctoral Scientists
counts for research students are from $wevey of and Engineers in the United States: 19MSF 94-
Graduate Students and Postdoctorates in Science aB07) for more information on these methodological
Engineeringand are for full-time science and engineeringhanges.
graduate students in all institutions whose major financial
support is research assistantships. In this revised series Other Nonprofit Institutions . The last survey of
FTE estimates are derived assuming a 50-percéghe nonprofit sector was for 1973. Since then the nonprofit
workload (or working half-time on R&D), whereasestimates published Mational Patterngenerally were
previously a 47-percent workload assumption was usdzhsed on survey data from the early seventies and trends
in the ratio of national R&D expenditures to FTE R&D
Academic institutions were previously surveyed foS&Es. In the revised series, nonprofit R&D employment
estimates of FTE R&D S&Es; however, 1985 is the mo#vels are taken from tHgurvey of Doctorate Recipients
recent year for which this survey was conducted. SinG#e figures are for doctoral scientists and engineers
then the academic estimates publishedNational employed in nonprofit organizations who self-report their
Patternswere usually derived from a regression of thprimary work activity as “research,” “development or
1975-85 academic FTE survey data on (1) academnesign,” or the “management or administration of R&D.”
R&D expenditures and (2) the number of academido adjustments are made to derive full-time equivalents.
doctoral S&Es who reported R&D as their primary worlcor 1989, the revised primary work activity total (9,200)
activity. The revised series directly utilizes reportets approximately 75 percent less than the FTE figure
employment levels from th&urvey of Doctorate (34,500) last published iNational PatternsThe effect
Recipients (SDR)The academic R&D employmenton the Nation’s total FTE estimate is approximately a
totals are of doctoral scientists and engineers employ2d-percent downward revision.
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L1sT oOF SUPPORTINGDATA SOURCESON
R&D EXPENDITURES

National Science Foundatiofgderal Funds for National Science FoundatiolResearch and
Research and Development: Fiscal Years 1996, 1999evelopment in Industry: 1995-9&SF 99-312
and 1998 NSF 98-332 (Arlington, VA, 1998). Detailed (Arlington, VA, 1999). Detailed statistical tables cover
statistical tables cover R&D (and R&D plant) fundingndustrial R&D performance as reported in a sample
levels for FYs 199698 as reported by all Federal agencgsvey of companies. Data include distribution by source
with R&D programs. Includes data by agency, performeof funds, industry classification, character of work, product
character of work, geographic distribution, and field ofield, geographic location, company size, and other
science and engineering. tabulations.

National Science Foundatidfederal R&D Funding National Science FoundatioAcademic Research
by Budget Function: Fiscal Years 1997-38SF 99- and Development Expenditures: Fiscal Year 19986F
315 (Arlington, VA, 1999). Provides information on98-304 (Arlington, VA, 1998). Detailed statistical tables
Federal R&D budget authority by Federal budget functiotover academic R&D performance as reported in a
as proposed in the administration’s 1999 budget. survey of U.S. universities and university-administered

FFRDCs. Data include distribution by source of funds,

Office of Management and Budgédthe Budget of performing institution, character of work, field of science,
the United States Government, Fiscal Year 1998nhd geographic location.
(Washington, DC: GPO, 1998). Provides quantitative and
qualitative information on R&D funding as proposed in
the administration’s 1999 budget.
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Table A-1. Difference in agency-reported and performer-reported Federal R&D,

all performers: 1980-99

Reported by Federal agencies (by fiscal year) Performer-reported
Year Authorizations | Obligations | Outlays expenditures (calendar year)
[Millions of dollars]
29,739 29,830 29,154 29,857
33,735 33,104 32,459 33,666
36,115 36,433 34,391 37,113
38,768 38,712 36,659 41,362
44,214 42,225 39,691 46,319
49,887 48,360 44171 52,493
53,249 51,412 50,609 54,475
57,069 55,254 51,612 58,254
59,106 56,769 54,739 59,930
62,115 61,406 59,450 60,301
63,781 63,559 62,135 61,457
65,898 61,295 61,130 60,564
68,398 65,593 62,934 60,694
69,884 67,314 65,241 60,351
68,331 67,257 66,151 60,700
68,791 68,736 66,371 63,102
69,049 67,663 65,910 63,215
1997 (preliminary).. 71,653 69,830 68,897 64,865
1998 (preliminary).. 73,639 72,114 69,849 66,636
1999 (preliminary).. 75,229 73,333 71,112 NA

SOURCES: National Science Foundation/Division of Science Resources Studies. Federal Funds Survey, Detailed Historical
Tables, Fiscal Years 1951-98; Federal Funds for Research and Development: Fiscal Years 1997, 1998, and
1999; and Table B-6.
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Table A-2. Difference in agency-reported and performer-reported Federal R&D:

industrial performers by agency source, 1980-96

Industry Survey (calendar year) 1/ Federal Survey—obligations (fiscal year) 1/ Difference in Report Totals
Department of| ~ Other Department of Other Department of]  Other
Year Total Defense agencies Total Defense agencies Total Defense agencies
[Millions of dollars]

14,029 14,377 (348)

16,382 10,540 5,842 16,282 10,931 5,351 100 (391) 491
18,545 18,699 (154)

20,680 14,571 6,109 18,521 14,671 3,850 2,159 (100) 2,259
23,396 20,219 3,177

27,196 20,948 6,248 23,496 19,069 4,427 3,700 1,879 1,821
27,891 25,898 1,993

30,752 22,252 8,500 28,628 24,258 4,370 2,124 (2,006) 4,130
30,343 28,631 1,712

28,554 NA NA 30,604 25,043 5,561 (2,050) NA NA
28,125 31,697 (3,572)

26,372 NA NA 28,589 21,350 7,239 (2,217) NA NA
24,722 31,862 (7,140)

22,809 15,044 7,765 31,670 23,856 7,814 (8,861) (8,812) (49)
22,463 31,748 (9,285)

23,451 13,876 9,575 31,674 22,645 9,029 (8,223) (8,769) 546
23,653 31,498 (7,845)

1/ Includes industry-admininstered federally funded research and development centers (FFRDCs).

KEY: NA = not available

NOTES: Data from the Industry Survey are R&D expenditures as reported by performing firms. Data from the Federal Survey are R&D

obligations to industry as reported by Federal agencies. The last three columns report the difference between the two data series.

SOURCES: National Science Foundation/Division of Science Resources Studies. Federal Funds Survey, Detailed Historical Tables,
Fiscal Years 1951-98; Federal Funds for Research and Development: Fiscal Years 1997, 1998, and 1999; and Research and
Development in Industry: 1995-96.
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Table A-3. Revisions in industry R&D performance totals: 1982-87

Total R&D Non-federal funds Federal funds
1989 National 1990 National | 1989 National 1990 National | 1989 National 1990 National
Year Patterns Revision Patterns Patterns Revision Patterns Patterns Revision Patterns
[Millions of dollars]
57,995 655 58,650 39,512 593 40,105 18,483 62 18,545
63,403 1,865 65,268 42,861 1,727 44,588 20,542 138 20,680
71,470 3,330 74,800 48,308 3,096 51,404 23,162 234 23,396
78,269 5,970 84,239 51,439 5,604 57,043 26,830 366 27,196
80,631 7,548 88,179 52,848 7,084 59,932 27,783 464 28,247
85,500 8,617 94,117 55,500 7,306 62,806 30,000 1,311 31,311

NOTE:

revised since the methodological revisions were first introduced. Any such subsequent revisions are not reflected in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, National Patterns of R&D Resources: 1990.
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Table A-4. Revisions in industry R&D performance, and their impact on other variables: 1987-91

Non-federal funds Federal funds Federal funds Defense R&D
Total industry R&D to industry to industry National R&D funds R&D/GDP as percent of total as percent of total
1994 1994 1994 1994 1994 1994 1994
Year Previous | National | Previous | National | Previous | National | Previous | National | Previous | National | Previous | National | Previous | National
estimates | Patterns | estimates | Patterns | estimates | Patterns | estimates | Patterns | estimates | Patterns | estimates | Patterns | estimates | Patterns
[Millions of dollars]
92,155 92,155 61,403 61,403 30,752 30,752 | 125,376 | 125,376 2.8 28 46.2 46.2 313 313
97,889 97,015 65,772 66,672 32,117 30,343 | 133,764 | 132,890 273 2.7 458 44.8 30.2 29.5
101,854 | 102,055 70,562 73,501 31,292 28,554 | 140,824 | 141,025 2.68 2.68 445 425 284 271
104,606 | 109,727 73,980 81,602 30,626 28,125| 146,424 | 151,545 2.64 273 437 40.6 27.0 25.1
102,246 | 116,952 25,308 90,580 25,308 26,372 | 145,383 | 160,096 2.54 2.80 40.7 376 24.3 22.3

NOTE:

methodological revisions were first introduced. Any such subsequent revisions are not reflected in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, National Patterns of R&D Resources: 1994.

These methodological revisions were first reported in National Patterns of R&D Resources: 1994. These data may have been subsequently revised since the



Table A-5. Distribution of industry R&D performance, by character of work: 1985-96

Non-federal funds Federal funds
Census imputation Census imputation
Year Basic Applied Undistributed Basic Applied Undistributed
Total R&D research research Development residual Total R&D research research Development residual
[Millions of dollars]

57,043 2,140 11,640 37,659 5,604 27,196 482 5,275 21,073 366

59,932 2,162 9,914 29,081 18,775 27,891 370 3,444 17,074 7,003

61,403 2,332 10,558 30,819 17,694 30,752 534 3,510 18,770 7,938

66,672 2,315 11,507 33,061 19,789 30,343 731 3,255 18,829 7,528

73,501 2,741 13,328 37,599 19,833 28,554 1,050 3,567 16,224 7,713

81,602 3,519 14,867 38,610 24,606 28,125 981 3,684 17,495 5,965

90,580 5,270 17,511 51,568 16,231 26,372 1,220 4,808 14,749 5,595

94,388 5,076 18,223 58,907 12,182 24,722 910 4,325 16,780 2,707

94,591 5,345 17,345 60,991 10,910 22,809 952 4,698 16,561 597

97,131 5,453 16,894 63,719 11,065 22,463 921 4,040 16,217 1,285

108,652 4,581 19,744 68,938 15,388 23,451 511 2,725 14,679 5,536

121,015 5,897 21,373 77,434 16,311 23,653 1,114 3,013 14,420 5,106

Reported in 1998 National Patterns Reported in 1998 National Patterns

57,043 2,373 12,908 41,762 0 27,196 489 5,347 21,360 0

59,932 3,496 15,082 41,354 0 27,891 551 4,678 22,662 0

1987....cc.t 61,403 3,583 15,1563 42,667 0 30,752 740 4,660 25,352 0
1988........... 66,672 3,507 16,531 46,634 0 30,343 993 4217 25,133 0
1989........... 73,501 3,832 17,993 51,676 0 28,554 1,384 4,698 22,472 0
1990........... 81,602 3,760 18,432 59,410 0 28,125 1,368 6,353 20,404 0
1991, 90,580 6,125 21,425 63,030 0 26,372 1,712 6,021 18,639 0
1992........... 94,388 5,816 21,184 67,388 0 24,722 1,186 4,983 18,554 0
1993........... 94,591 5,961 19,956 68,674 0 22,809 958 4,730 17,122 0
1994........... 97,131 6,078 19,372 71,681 0 22,463 939 4,119 17,405 0
1995........... 108,652 5,379 23,755 79,518 0 23,451 720 3,699 19,033 0
199........... 121,015 6,848 25,370 88,797 0 23,653 1,358 3,871 18,424 0

NOTES: Because of rounding, detail may not sum to totals. These methodological factors were first reported for the years 1985-87 in National Patterns of
R&D Resources: 1990. Industrial performance here includes industry-administered federally funded research and development centers (FFRDCs).

SOURCE: National Science Foundation/Division of Science Resources Studies.
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Table A-6. Revisions in university & college performance by Federal source of funds: 1974-90

Universities and colleges University-administered FFRDCs
1990 National Patterns 1992 National Patterns 1990 National Patterns 1992 National Patterns
Year Applied research | Development Applied research | Development Applied research | Development Applied research | Development
[Millions of dollars]
1974, 438 71 438 7 178 297 178 297
1975, 516 78 516 78 213 335 203 345
1976 584 87 584 87 264 371 235 400
1977 o 607 112 607 112 371 413 290 494
1978, 673 122 644 194 431 419 319 531
1979, 873 150 709 314 468 452 342 578
1980.....ccvvenee 1,043 200 880 361 503 619 424 698
1981, 1,087 225 943 364 529 696 424 801
1982, s 1,142 225 957 406 606 556 430 732
1983, 1,217 225 1,062 387 726 539 456 809
1984.. ..o 1,401 200 1,187 410 804 671 541 934
1985.. e 1,515 200 1,261 458 835 939 591 1,183
1986.....ccvvvee 1,611 225 1,329 512 774 1,262 565 1,471
1987 .o 1,706 250 1,452 512 693 1,501 538 1,656
1988.....ccviee 2,229 275 1,857 694 697 1,612 534 1,775
1989, 2,300 300 2,118 724 720 1,680 605 1,795
1990....ccviee 2,325 325 2,219 857 740 1,760 630 1,799

KEY: FFRDCs = federally funded research and development centers

NOTE: These methodological revisions were first reported in National Patterns of R&D Resources: 1992. These data may have been subsequently revised since
the methodological revisions were first introduced. Any such subsequent revisions are not reflected in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, National Patterns of R&D Resources: 1992.



Table A-7. Revisions in number of R&D scientists and engineers: 1985 and 1989

1985 1989
Sector and primary work activity Previous data | Revised data Previous data | Revised data
[Thousands]

Total United States R&D scientists and engineers..............cccoovvviiriennenn 841.6 801.9 949.3 924.2
Industry: Number of full-time equivalent R&D S&Es.............cccevvviviniiinn, 646.8 646.8 726.0 7331
Federal Government: Number of S&Es, Total...........ccccovveiiiiiiviinice. 55.0 52.1 60.0 58.8
RESEAICH. ... 22.3 22.3 229 24.6
DEVEIOPMENL. ...t 29.7 29.7 332 34.2

R&D Management..........c.ooiuiiiiiiiiii e 29 39
Educational institutions: Full-time equivalent R&D S&Es, total...................... 81.1 - 93.7 -
Doctoral S&ES, tofal.........ccuerviiiiiiiiiiic ) 64.7 - 83.5
BasIC reSearch.........cccueoiiiieiieii i 43.6 - 52.7
Applied rESEAICN. ........viiiiiie e 15.7 - 26.0
Development/design.........ccuuiiieiieiie et 14 - 0.9
Management/administration 0f R&D.............cccooiiriiiiiniiiiiiiea - 4.0 3.9
FTE S&E graduate students with research assistantships.................cc......... 272 30.5 35.1 39.5
Nonprofit organizations: Full-time equivalent R&D S&Es, total...................... 315 - 34.5 -
Doctoral S&ES, tofal.........cc.erviiiiiiiiiiiiii ) - 7.8 - 9.2
BasIC reSearch.........cccveoiiiiiiieiiicic e - 34 - 3.8
Applied rESEAICN. ........viiiiiie et - 2.2 - 3.2
Development/design 0.5 - 0.5
Management/administration 0f R&D.............ccccooiiriiiiriiiiiiiiea - 1.7 1.7
R&D S&Es per 10,000 1abor force. .........oovieiiiiiiiiieiiiiic e 718 68.4 75.6 73.0

KEY: FTE = full-time equivalent

NOTES:

reflected in this table.

These methodological revisions were first reported in National Patterns of R&D Resources: 1994. These data may have been
subsequently revised since the methodological revisions were first introduced. Any such subsequent revisions are not

SOURCES: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development; Survey

of Doctorate Recipients; Survey of Graduate Students and Postdoctorates in Science and Engineering; U.S. Office of
Personnel Management; and Bureau of Labor Statistics, Employment and Earnings (annual)
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Table B-1A. National expenditures for R&D, by performing sector and sources of funding: 1991-98 1/

Page 1 of 1
Federal Industry u&C Nonprofit
Performing sector; | Total U.S.| Govt. Industry FFRDCs Universities & colleges FFRDCs Other nonprofit institutions FFRDCs
Total Federal Federal | Industry | Federal Federal | Non-fed. Federal Federal Federal
Funding sector: u.s. Govt. Total Govt. 2/ 3/ Govt. 2/ Total Govt. Govt. Industry U&C | Nonprofits | Govt. 4/ Total Govt. 2/ | Industry | Nonprofits | Govt. 2/
Data column 1] [2] [3] [4] [5] [6] [7 [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18]
Calendar year 5/ [Millions of current dollars]
19916/.....ccvnnn. 160,521 | 15,249 | 114,675 | 24,095 | 90,580 2,277 17,892 | 10,448 1,477 1,224 3411 1,333 5,120 4,611 2,679 680 1,252 696
164,933 15,853 | 116,757 22,369 94,388 2,353 19,100 11,307 1,507 1,300 3,558 1,428 5,259 4,864 2,806 716 1,342 748
165,188 | 16,532 | 115435 | 20,844 | 94,591 1965 20,224 | 12,133 1,554 1,374 3,654 1,509 5,289 4,995 2,839 737 1,418 749
168,586 16,432 | 117,393 20,261 97,131 2,202 21,340 12,840 1,576 1,431 3,904 1,589 5,305 5,155 2,900 762 1,493 759
183,045| 17,133 | 129,830 | 21,178 | 108,652 2,273 22,406 | 13,470 1,692 1,506 4,112 1,626 5,388 5,203 2,848 827 1,528 812
196,011 16,574 | 142,370 21,356 | 121,015 2,297 23,280 13,962 1,730 1,604 4,322 1,663 5,362 5,359 2,896 901 1,562 769
1997 prelim........... 205,561 | 16,585 | 150,337 | 22,061 | 128,276 2,373 24,438 | 14,582 1,764 1,717 4,667 1,708 5,459 5,561 2,996 960 1,605 810
1998 prelim........... 220,617 16,936 | 163,328 22,481 | 140,847 2,418 25,672 15,247 1,845 1,829 4,974 1,778 5,529 5,928 3,219 1,038 1,671 807
Data column [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36]
Calendar year 5/ [Millions of constant 1992 dollars]
1991 6/... .| 164942 | 15669 117,833 | 24,759 | 93,074 2,340 18,385 | 10,735 1,518 1,257 3,505 1,369 5,261 4,738 2,753 699 1,287 715
1992, 164,933 15,853 | 116,757 22,369 94,388 2,353 19,100 11,307 1,507 1,300 3,558 1,428 5,259 4,864 2,806 716 1,342 748
1993, 160,940 | 16,107 | 112,466 | 20,308 | 92,158 19141 19,703 | 11,820 1,514 1,339 3,560 1,470 5,153 4,366 2,766 718 1,382 730
1994, 160,421 15,637 | 111,707 19,280 92,426 2,095 20,306 12,218 1,500 1,362 3,715 1,512 5,048 4,905 2,760 725 1,421 723
1995, 169,864 | 15,900 | 120,481 | 19,653 | 100,828 2,109 ( 20,792 | 12,500 1,570 1,398 3,816 1,509 5,000 4,829 2,643 768 1,418 754
1996......cccvviiienns 177,852 15,038 | 129,181 19,378 | 109,804 2,084 21,124 12,669 1,570 1,456 3,921 1,508 4,865 4,863 2,627 818 1,418 698
1997 prelim........... 182,883 | 14,755| 133,751 | 19,627 | 114,124 2,111 21,742 | 12974 1,569 1,527 4,152 1,520 4,856 4,948 2,665 854 1,428 721
1998 prelim........... 192,611 14,786 | 142,594 19,627 | 122,967 2,111 22,413 13,311 1,611 1,596 4,342 1,552 4,827 5,175 2,810 906 1,459 705

1/ The next updates of these data, covering the years 1953-99, will be provided in NSF, National Patterns of R&D Resources: 1999 Data Update, which is expected in the fall of 1999.

2/ For 1953-54, expenditures of industry FFRDCs were not separated out from total Federal support to the industrial sector. Thus, the figure for Federal support to industry includes support to FFRDCs for those two years. The
same is true for expenditures of nonprofit FFRDCs, which are included in Federal support for nonprofit institutions in 1953-54.

3/ Industry sources of industry R&D expenditures include all non-federal sources of industry R&D expenditures.

4/ Includes all R&D expenditures of FFRDCs administered by academic institutions. In 1996, 99 percent of total funds used were from Federal sources.

5/ Expenditure levels for academic and Federal Government performers are also in reference to calendar years, which represents a change from previous reporting in National Patterns of R&D Resources. These levels are
approximations based on fiscal-year data. For academic expenditures, and Federal Government expenditures starting in 1977, the calendar-year approximation is equal to 75 percent of the amount reported in the same fiscal
year plus 25 percent of the amount reported in the subsequent fiscal year. For Federal Government expenditures prior to 1977, the respective percentages are 50 and 50, since earlier fiscal years began on July 1 instead of
October 1.

6/ Due to revisions in survey methodology and sampling of industrial R&D, data for 1991 and subsequent years may not be comparable to data for previous years. See Technical Notes .

KEY: FFRDCs = federally funded research and development centers
U&C = universities and colleges

NOTES:  See the historical database provided in Table B-6 for the full series of historical data, arranged by the same data columns as defined in this and other tables. Data are based on annual reports by performers
except for the nonprofit sector; R&D expenditures by nonprofit sector performers have been estimated since 1973 on the basis of a survey conducted in that year. Data are preliminary for 1997 and 1998.

SOURCES: National Science Foundation/Division of Science Resources Studies. Data were derived from NSF/SRS, Research and Development in Industry 1995-96; NSF/SRS, Academic Research and Development
Expenditures, Fiscal Year 1996 ; and NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1996, 1997, and 1998.
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Table B-1B. National expenditures for R&D, from funding sectors to performing sectors: 1991-98 1/

Page 1 of 1
Non-fed.
Funding sector: | Total U.S. Federal Government Industry u&C Nonprofits Govt. 5/
Industry u&C Nonprofit
Federal FFRDCs FFRDCs | Nonprofits | FFRDCs
Performing sector: | Total U.S.| Total Govt.  |Industry 2/ 2/ u&C 3/ 2/ 2/ Total |Industry4/] U&C | Nonprofits| U&C Total | Nonprofits| U&C u&C
Data column [1] [37] 2] [4] [6] 8] [13] [15] [18] [38] [5] [10] [16] [11] [39] [17] [12] [9]
Calendar year 6/ [Millions of current dollars]
1991 7/ 160,521 | 60,564 | 15249 | 24,095 2,277 | 10,448 5,120 2,679 696 | 92,484 | 90,580 1,224 680 3411 2,585 1,252 1,333 1,477
164,933 60,694 15,853 22,369 2,353 11,307 5,259 2,806 748 | 96,404 | 94,388 1,300 716 3,558 2,770 1,342 1,428 1,507
165,188 | 60,351 | 16,532 | 20,844 1,965 | 12,133 5,289 2,839 749 | 96,702 | 94,591 1,374 737 3,654 2,928 1,418 1,509 1,554
168,586 60,700 16,432 20,261 2,202 12,840 5,305 2,900 759 | 99,324 | 97,131 1,431 762 3,904 3,081 1,493 1,589 1,576
183,045 63,102 | 17,133 | 21,178 2,273 | 13,470 5,388 2,848 812 | 110,985 | 108,652 1,506 827 4,112 3,154 1,528 1,626 1,692
196,011 63,215 16,574 | 21,356 2,297 13,962 5,362 2,896 769 | 123,520 | 121,015 1,604 901 4,322 3,225 1,562 1,663 1,730
1997 prelim............ 205,561 | 64,865 | 16,585 | 22,061 2,373 | 14,582 5,459 2,996 810 | 130,952 | 128,276 1,717 960 4,667 3,314 1,605 1,708 1,764
1998 prelim............ 220,617 66,636 16,936 22,481 2,418 15,247 5,529 3,219 807 | 143,714 | 140,847 1,829 1,038 4,974 3,449 1,671 1,778 1,845
Data column [19] [40] [20] [22] [24] [26] [31] [33] [36] [41] [23] [28] [34] [29] [42] [35] [30] [27]
Calendar year 6/ [Millions of constant 1992 dollars]
1991 7/ i 164,942 | 62,232 | 15,669 | 24,759 2,340 | 10,735 5,261 2,753 715 95,031 | 93,074 1,257 699 3,505 2,656 1,287 1,369 1,518
164,933 60,694 15,853 22,369 2,353 11,307 5,259 2,806 748 | 96,404 | 94,388 1,300 716 3,558 2,770 1,342 1,428 1,507
160,940 | 58,799 | 16,107 | 20,308 1914 | 11,820 5,153 2,766 730 | 94,215 | 92,158 1,339 718 3,560 2,852 1,382 1,470 1,514
160,421 57,760 15,637 19,280 2,095 12,218 5,048 2,760 723 | 94514 | 92,426 1,362 725 3,715 2,932 1,421 1,512 1,500
169,864 | 58,557 | 15,900 | 19,653 2,109 | 12,500 5,000 2,643 754 | 102,993 | 100,828 1,398 768 3,816 2,927 1,418 1,509 1,570
177,852 57,359 15,038 19,378 2,084 12,669 4,865 2,627 698 | 112,077 | 109,804 1,456 818 3,921 2,926 1,418 1,508 1,570
1997 prelim............ 182,883 | 57,709 | 14,755 | 19,627 2111 | 12,974 4,856 2,665 721 | 116,506 | 114,124 1,527 854 4,152 2,948 1,428 1,520 1,569
1998 prelim............ 192,611 58,177 14,786 19,627 2,111 13,311 4,827 2,810 705 | 125,470 | 122,967 1,596 906 4,342 3,011 1,459 1,552 1,611

1/ The next updates of these data, covering the years 1953-99, will be provided in NSF, National Patterns of R&D Resources: 1999 Data Update, which is expected in the fall of 1999.
2/ For 1953-54, expenditures of industry FFRDCs were not separated out from total Federal support to the industrial sector. Thus, the figure for Federal support to the industry includes support to FFRDCs for those two years.

The same is true for expenditures of nonprofit FFRDCs, which is included in Federal support for nonprofit institutions in 1953-54.
3/ Includes all R&D expenditures of FFRDCs administered by academic institutions. In 1996, 99 percent of total funds used were from Federal sources.
4/ Industry sources of industry R&D expenditures include all non-federal sources of industry R&D expenditures.
5/ Because of limitations in the survey information, data on non-federal government funding to other performers are not available, and are consequently included in other sectors' support for their own R&D performance. For

example, non-federal government support to nonprofits is included in nonprofits' support for their own R&D.
6/ Expenditure levels for academic and Federal Government performers are also in reference to calendar years, which represents a change from previous reporting in National Patterns of R&D Resources . These levels are

approximations based on fiscal-year data. For academic expenditures, and Federal Government expenditures starting in 1977, the calendar-year approximation is equal to 75 percent of the amount reported in the same

fiscal year plus 25 percent of the amount reported in the subsequent fiscal year. For Federal Government expenditures prior to 1977, the respective percentages are 50 and 50, since earlier fiscal years began on July 1
instead of October 1.
71 Due to revisions in survey methodology and sampling of industrial R&D, data for 1991 and subsequent years may not be comparable to data for previous years. See Technical Notes .

KEY:

NOTES:

FFRDCs = federally funded research and development centers
U&C = universities and colleges.

See the historical database provided in Table B-6 for the full series of historical data, arranged by the same data columns as defined in this and other tables. Data are based on annual reports by performers

except for the nonprofit sector; R&D expenditures by nonprofit sector performers have been estimated since 1973 on the basis of a survey conducted in that year. Data are preliminary for 1997 and 1998.

SOURCES: National Science Foundation/Division of Science Resources Studies. Data were derived from NSF/SRS, Research and Development in Industry 1995-96; NSF/SRS, Academic Research and Development
Expenditures, Fiscal Year 1996; and NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1996, 1997, and 1998.
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Table B-2A. National expenditures for basic research, by performing sector and sources of funding: 1991-98 1/

Page 1 of 1
Federal Industry u&C Nonprofit
Performing sector: | Total U.S.[  Govt. Industry FFRDCs Universities & colleges 4/ FFRDCs Other nonprofit institutions FFRDCs
Federal Federal Federal Federal | Non-fed. Federal Federal Federal
Funding sector: | Total U.S.| Govt. Total Govt. 2/ |Industry 3/| Govt. 2/ Total Govt. Govt. Industry U&C | Nonprofits | Govt. 5/ Total Govt. 2/ | Industry | Nonprofits | Govt. 2/
Data column [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60]
Calendar year 6/ [Millions of current dollars]
1991 7)cviiiiiiiiiis 26,630 2,378 7,376 1,251 6,125 461 11,831 7,274 904 749 2,088 816 2,657 1,850 1,036 313 501 77
1992, 27,044 2,419 6,528 712 5,816 4741 12,710 7,886 933 805 2,202 884 2,867 1,980 1,114 329 537 67
1993 28,115 2,623 6,427 466 5,961 4921 13,490 8,528 953 843 2,240 925 2,953 2,059 1,153 339 567 72
1994..... ...l 28917 2,553 6,514 436 6,078 503 | 14,266 9,057 966 877 2,393 974 2,934 2,073 1,126 351 597 74
1995, i 28,756 2,695 5,569 190 5,379 530 | 15,034 9,554 1,038 924 2,522 997 2,690 2,162 1,170 381 611 76
1996.....cccoiiiiiiis 31,545 2,682 7,498 650 6,848 708 | 15,728 9,997 1,064 987 2,658 1,022 2,563 2,287 1,248 415 625 79
1997 prelim............. 32,978 2,699 7,674 671 7,003 731| 16,727 | 10,530 1,109 1,079 2,934 1,074 2,654 2,398 1,315 441 642 94
1998 prelim............. 34,426 2,867 7,845 684 7,161 745] 17,606 | 11,009 1,167 1,157 3,147 1,125 2,688 2,564 1,418 478 668 111
Data column [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] [73] [74] [75] [76] [77]
Calendar year 6/ [Millions of constant 1992 dollars]
1991 7)cviiiiiiiiiis 27,363 2,444 7,579 1,285 6,294 4741 12,157 7,474 929 770 2,146 838 2,730 1,901 1,064 322 515 79
27,044 2,419 6,528 712 5,816 4741 12,710 7,886 933 805 2,202 884 2,867 1,980 1,114 329 537 67
27,392 2,555 6,262 454 5,808 479 13,143 8,309 928 821 2,183 902 2,877 2,006 1,123 330 553 70
27,517 2,429 6,198 415 5,784 479 13575 8,618 919 835 2,271 926 2,792 1,973 1,071 334 568 71
26,685 2,501 5,168 176 4,992 4921 13,952 8,866 963 857 2,340 925 2,497 2,006 1,086 353 567 70
28,623 2,434 6,803 590 6,214 642 | 14,271 9,071 965 895 2,412 928 2,325 2,076 1,132 376 567 72
1997 prelim............. 29,340 2,402 6,827 597 6,230 651 | 14,881 9,368 987 960 2,611 956 2,361 2,134 1,170 393 571 84
1998 prelim............. 30,056 2,503 6,849 597 6,252 651 | 15,371 9,612 1,019 1,010 2,747 982 2,347 2,239 1,238 417 584 97

1/ The next updates of these data, covering the years 1953-99, will be provided in NSF, National Patterns of R&D Resources: 1999 Data Update, which is expected in the fall of 1999.

2/ For 1953-63, basic research of industry FFRDCs is not separated out from total Federal support to the industrial sector for basic research. Thus, the figure for Federal support to industry for basic research includes support
for basic research at industry FFRDCs for those years. The same is true for basic research by nonprofit FFRDCs in 1953-87, which is included in Federal support for basic research at nonprofit institutions for those years.

3/ Industry sources of industry R&D expenditures include all non-federal sources of industry R&D expenditures.

4] The breakdown of academic basic research performance by sources other than the Federal Government has been estimated for all years.

5/ Includes all R&D expenditures of FFRDCs administered by academic institutions. In 1996, 99 percent of total funds used were from Federal sources.

6/ Expenditure levels for academic and Federal Government performers are also in reference to calendar years, which represents a change from previous reporting in National Patterns of R&D Resources. These levels are
approximations based on fiscal-year data. For academic expenditures, and Federal Government expenditures starting in 1977, the calendar-year approximation is equal to 75 percent of the amount reported in the same
fiscal year plus 25 percent of the amount reported in the subsequent fiscal year. For Federal Government expenditures prior to 1977, the respective percentages are 50 and 50, since earlier fiscal years began on July 1
instead of October 1.

7/ Due to revisions in survey methodology and sampling of industrial R&D, data for 1991 and subsequent years may not be comparable to data for previous years. See Technical Notes.

KEY: FFRDCs = federally funded research and development centers
U&C = universities and colleges.

NOTES:  See the historical database provided in Table B-6 for the full series of historical data, arranged by the same data columns as defined in this and other tables. Data are based on annual reports by performers except
for the nonprofit sector; R&D expenditures by nonprofit sector performers have been estimated since 1973 on the basis of a survey conducted in that year. Data are preliminary or 1997 and 1998.

SOURCES: National Science Foundation/Division of Science Resources Studies. Data were derived from NSF/SRS, Research and Development in Industry, 1995-96; NSF/SRS, Academic Research and Development
Expenditures, Fiscal Year 1996; and NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1996, 1997, and 1998.



9/

Table B-2B. National expenditures for basic research, from funding sectors to performing sectors: 1991-98 1/

Page 1 of 1
Non-fed.
Funding sector: | Total U.S. Federal Government Industry u&C Nonprofits Govt. 6/
Industry U&C Nonprofit
Federal FFRDCs FFRDCs | Nonprofits | FFRDCs
Performing sector | Total U.S.| Total Govt.  |Industry 2/ 2/ u&C 3/ 2/ 2/ Total |Industry 4/ U&C 5/ | Nonprofits | U&C 5/ Total | Nonprofits| U&C5/ | U&C 5/
Data column [43] [79] [44] [46] [48] [50] [55] [57] [60] [80] [47] [52] [58] [53] [81] [59] [54] [51]
Calendar year 7/ [Millions of current dollars]
19918/....cccvninnn. 26,630 | 15,133 2,378 1,251 461 7,274 2,657 1,036 77 7,187 6,125 749 313 2,088 1,317 501 816 904
1992, 27,044 | 15,538 2,419 712 474 7,886 2,867 1,114 67 6,950 5,816 805 329 2,202 1,421 537 884 933
1993 28,115 | 16,287 2,623 466 492 8,528 2,953 1,153 72 7,143 5,961 843 339 2,240 1,493 567 925 953
1994, 28,917 | 16,683 2,553 436 503 9,057 2,934 1,126 74 7,306 6,078 877 351 2,393 1,571 597 974 966
1995, 28,756 | 16,905 2,695 190 530 9,554 2,690 1,170 76 6,683 5,379 924 381 2,522 1,608 611 997 1,038
1996....ccciiiiiiiinn 31,545 17,927 2,682 650 708 9,997 2,563 1,248 79 8,249 6,848 987 415 2,658 1,647 625 1,022 1,064
1997 prelim............] 32,978 | 18,695 2,699 671 731 | 10,530 2,654 1,315 94 8,523 7,003 1,079 441 2,934 1,716 642 1,074 1,109
1998 prelim............] 34,426 | 19,523 2,867 684 745 | 11,009 2,688 1,418 111 8,795 7,161 1,157 478 3,147 1,793 668 1,125 1,167
Data column [61] [82] [62] [64] [66] [68] [73] [75] [78] [83] [65] [70] [76] [71] [84] [77] [72] [69]
Calendar year 7/ [Millions of constant 1992 dollars]
19918/....cccvninnn. 27,363 | 15,550 2,444 1,285 474 7,474 2,730 1,064 79 7,385 6,294 770 322 2,146 1,353 515 838 929
1992, 27,044 | 15,538 2,419 712 474 7,886 2,867 1,114 67 6,950 5,816 805 329 2,202 1,421 537 884 933
1993, 27,392 | 15,868 2,555 454 479 8,309 2,877 1,123 70 6,959 5,808 821 330 2,183 1,454 553 902 928
1994, 27517 15,874 2,429 415 479 8,618 2,792 1,071 71 6,952 5,784 835 334 2,277 1,495 568 926 919
1995, 26,685 | 15,688 2,501 176 492 8,866 2,497 1,086 70 6,202 4,992 857 353 2,340 1,493 567 925 963
1996....ccciiiiiiiinn 28,623 | 16,266 2,434 590 642 9,071 2,325 1,132 72 7,485 6,214 895 376 2,412 1,495 567 928 965
1997 prelim............] 29,340 | 16,632 2,402 597 651 9,368 2,361 1,170 84 7,583 6,230 960 393 2,611 1,527 571 956 987
1998 prelim............] 30,056 | 17,045 2,503 597 651 9,612 2,347 1,238 97 7,679 6,252 1,010 417 2,747 1,566 584 982 1,019

1/ The next updates of these data, covering the years 1953-99, will be provided in NSF, National Patterns of R&D Resources: 1999 Data Update, which is expected in the fall of 1999.

2/ For 1953-63, basic research of industry FFRDCs were not separated out from total Federal support to the industrial sector for basic research. Thus, the figure for Federal support to industry for basic research includes support
for basic research at industry FFRDCs for those years. The same is true for basic research by nonprofit FFRDCs in 1953-87, which is included in Federal support for basic research at nonprofit institutions for those years.

3/ Includes all R&D expenditures of FFRDCs administered by academic institutions. In 1996, 99 percent of total funds used were from Federal sources.

4/ Industry sources of industry R&D expenditures include all non-federal sources of industry R&D expenditures.

5/ The breakdown of academic basic research performance by sources other than the Federal Government has been estimated for all years.

6/ Because of limitations in the survey information, data on non-federal government funding to other performers are not available, and are consequently included in other sectors' support for their own R&D performance. For
example, non-federal government support to nonprofits is included in nonprofits' support for their own R&D.

71 Expenditure levels for academic and Federal Government performers are also in reference to calendar years, which represents a change from previous reporting in National Patterns of R&D Resources. These levels are
approximations based on fiscal-year data. For academic expenditures, and Federal Government expenditures starting in 1977, the calendar-year approximation is equal to 75 percent of the amount reported in the same
fiscal year plus 25 percent of the amount reported in the subsequent fiscal year. For Federal Government expenditures prior to 1977, the respective percentages are 50 and 50, since earlier fiscal years began on July 1
instead of October 1.

8/ Due to revisions in survey methodology and sampling of industrial R&D, data for 1991 and subsequent years may not be comparable to data for previous years. See Technical Notes.

KEY: FFRDCs = federally funded research and development centers
U&C = universities and colleges

NOTES:  See the historical database provided in Table B-6 for the full series of historical data, arranged by the same data columns as defined in this and other tables. Data are based on annual reports by performers except
for the nonprofit sector; R&D expenditures by nonprofit sector performers have been estimated since 1973 on the basis of a survey conducted in that year. Data are preliminary for 1997 and 1998.

SOURCES: National Science Foundation/Division of Science Resources Studies. Data were derived from NSF/SRS, Research and Development in Industry, 1995-96; NSF/SRS, Academic Research and Development
Expenditures, Fiscal Year 1996; and NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1996, 1997, and 1998.
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Table B-3A. National expenditures for applied research, by performing sector and sources of funding: 1991-98 1/

Page 1 of 1
Federal Industry u&C Nonprofit
Performing sector; | Total U.S.| Govt. Industry FFRDCs Universities & colleges 4/ FFRDCs Other nonprofit institutions FFRDCs
Federal Federal Federal Federal | Non-fed. Federal Federal Federal
Funding sector: | Total U.S.| Govt. Total Govt. 2/ |Industry 3/[ Gowt. 2/ Total Gowt. Gowt. Industry U&C | Nonprofits | Govt. 5/ Total Govt. 2/ | Industry | Nonprofits | Gowt. 2/
Data column [85] [86] [87] [88] [89] [90] [91] [92] [93] [94] [95] [96] [97] [98] [99] [100] [101] [102]
Calendar year 6/ Millions of current dollars]
1991 7. 38,699 4,093 27,013 5588 | 21,425 433 4,543 2,176 470 389 1,085 424 927 1,603 921 231 451 86
1992, 37,996 4,337 25,660 4,476 21,184 507 4,810 2,375 471 406 1,111 446 940 1,660 933 243 483 81
1993, 37,325 4838 24,251 4,295 | 19,956 435 5,075 2,508 493 436 1,159 479 962 1,661 900 251 511 103
1994, 36,643 5,003 22,988 3,616 19,372 503 5,296 2,598 500 454 1,239 504 985 1,756 960 259 537 112
1995, 40,973 5007 | 26,919 3,164 | 23,755 535 5,555 2,721 537 478 1,304 516 1,060 1,766 935 281 550 131
1996.....cccciiiiiinns 43,057 4,815 29,010 3,640 25,370 231 5,783 2,841 546 506 1,364 525 1,275 1,821 952 306 562 122
1997 prelim............. 45,982 4830 31,653 3,760 | 27,893 239 5,868 2,868 537 522 1,420 520 1,385 1,884 980 326 578 123
1998 prelim............. 49,753 5,135 34,580 3,832 30,748 243 6,164 3,024 556 551 1,498 535 1,562 1,966 1,012 353 602 104
Data column [103] [104] [105] [106] [107] [108] [109] [110] [111] [112] [113] [114] [115] [116] [117] [118] [119] [120]
Calendar year 6/ [Millions of constant 1992 dollars]
1991 7/.ciiiiie, 39,764 4206 | 27,757 5742 | 22,015 445 4,668 2,236 483 400 1,115 435 952 1,647 946 238 463 89
37,996 4,337 25,660 4,476 21,184 507 4,810 2,375 471 406 1,111 446 940 1,660 933 243 483 81
36,365 4714 | 23,627 4185 | 19,443 424 4,944 2,444 480 425 1,129 466 937 1,618 876 244 497 100
34,868 4,761 21,875 3,441 18,434 479 5,040 2,472 476 432 1,179 480 937 1,671 913 247 511 106
38,023 4,647 24,981 2,936 | 22,044 496 5,155 2,525 498 443 1,210 478 983 1,639 868 261 510 122
39,068 4,369 26,322 3,303 23,020 210 5,247 2,578 496 459 1,238 476 1,157 1,652 864 278 510 111
1997 prelim............. 40,910 4298 | 28,161 3,345 | 24,816 212 5,221 2,552 478 465 1,264 463 1,232 1,676 872 290 514 110
1998 prelim............. 43,438 4,483 30,190 3,345 26,845 212 5,382 2,641 485 481 1,308 468 1,364 1,717 883 308 525 91

1/ The next updates of these data, covering the years 1953-99, will be provided in NSF, National Patterns of R&D Resources: 1999 Data Update, which is expected in the fall of 1999.
2/ For 1953-63, applied research of industry FFRDCs is not separated out from total Federal support to the industrial sector for applied research. Thus, the figure for Federal support to industry for applied research includes support
for applied research at industry FFRDCs for those years. The same is true for applied research by nonprofit FFRDCs in 1953-87, which is included in Federal support for applied research at nonprofit institutions for those years.
3/ Industry sources of industry R&D expenditures include all non-federal sources of industry R&D expenditures.
4] The breakdown of academic applied research performance by sources other than the Federal Government has been estimated for all years.

5/ Includes all R&D expenditures of FFRDCs administered by academic institutions. In 1996, 99 percent of total funds used were from Federal sources.

6/ Expenditure levels for academic and Federal Government performers are also in reference to calendar years, which represents a change from previous reporting in National Patterns of R&D Resources. These levels are
approximations based on fiscal-year data. For academic expenditures, and Federal Government expenditures starting in 1977, the calendar-year approximation is equal to 75 percent of the amount reported in the same
fiscal year plus 25 percent of the amount reported in the subsequent fiscal year. For Federal Government expenditures prior to 1977, the respective percentages are 50 and 50, since earlier fiscal years began on July 1
instead of October 1.

7/ Due to revisions in survey methodology and sampling of industrial R&D, data for 1991 and subsequent years may not be comparable to data for previous years. See Technical Notes.

KEY: FFRDCs = federally funded research and development centers

U&C = universities and colleges.

NOTES:  See the historical database provided in Table B-6 for the full series of historical data, arranged by the same data columns as defined in this and other tables. Data are based on annual reports by performers
except for the nonprofit sector; R&D expenditures by nonprofit sector performers have been estimated since 1973 on the basis of a survey conducted in that year. Data are preliminary for 1997 and 1998.

SOURCES: National Science Foundation/Division of Science Resources Studies. Data were derived from NSF/SRS, Research and Development in Industry 1995-96; NSF/SRS, Academic Research and Development
Expenditures, Fiscal Year 1996; and NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1996, 1997, and 1998.
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Table B-3B. National expenditures for applied research, from funding sectors to performing sectors: 1991-98 1/

Page 1 of 1
Non-fed.
Funding sector: | Total U.S. Federal Government Industry u&C Nonprofits Govt. 6/
Industry u&C Nonprofit
Federal FFRDCs FFRDCs | Nonprofits| FFRDCs
Performing sector | Total U.S.| Total Govt. |Industry 2/ 2l U&C 3/ 2/ 2l Total |Industry 4/ U&C 5/ | Nonprofits | U&C 5/ Total | Nonprofits| U&C5/ | U&C 5/
Data column [85] [121] [86] [88] [90] [92] [97] [99] [102] [122] [89] [94] [100] [95] [123] [101] [96] [93]
Calendar year 7/ Millions of current dollars]
1991 8/ i 38,699 | 14,224 4,093 5,588 433 2,176 927 921 86| 22,045 | 21,425 389 231 1,085 874 451 424 470
1992...... .| 37,996 | 13,650 4,337 4,476 507 2,375 940 933 81| 21,834 | 21,184 406 243 1,111 929 483 446 471
1993.. 37,325 14,041 4,838 4,295 435 2,508 962 900 103 | 20,642 | 19,956 436 251 1,159 989 511 479 493
1994.. 36,643 | 13,777 5,003 3,616 503 2,598 985 960 112 20,085 | 19,372 454 259 1,239 1,042 537 504 500
1995.. .| 40973 ] 13,553 5,007 3,164 535 2,721 1,060 935 131 24,514 | 23,755 478 281 1,304 1,066 550 516 537
199............ .| 43,057] 13,876 4,815 3,640 231 2,841 1,275 952 1221 26,183 | 25,370 506 306 1,364 1,087 562 525 546
1997 prelim... .| 459821 14,185 4,830 3,760 239 2,868 1,385 980 123 | 28,742 | 27,893 522 326 1,420 1,098 578 520 537
1998 prelim............. 49,753 | 14,911 5,135 3,832 243 3,024 1,562 1,012 104 31,652 | 30,748 551 353 1,498 1,137 602 535 556
Data column [103] [124] [104] [106] [108] [110] [115] [117] [120] [125] [107] [112] [118] [113] [126] [119] [114] [117]
Calendar year 7/ [Millions of constant 1992 dollars]
19918/ i 39,764 | 14,616 4,206 5,742 445 2,236 952 946 89| 22,652 | 22,015 400 238 1,115 899 463 435 483
1992, 37,996 | 13,650 4,337 4,476 507 2,375 940 933 81| 21,834 | 21,184 406 243 1,111 929 483 446 471
1993, 36,365 | 13,680 4,714 4,185 424 2,444 937 876 100 | 20,112 | 19,443 425 244 1,129 964 497 466 480
1994, 34,868 | 13,109 4,761 3,441 479 2,472 937 913 106 | 19,113 | 18,434 432 247 1,179 991 511 480 476
1995... i, 38,023 | 12,577 4,647 2,936 496 2,525 983 868 1221 22,749 | 22,044 443 261 1,210 989 510 478 498
1996......ccciviriinn. 39,068 | 12,591 4,369 3,303 210 2,578 1,157 864 111 23,757 | 23,020 459 278 1,238 987 510 476 496
1997 prelim............. 40,910 | 12,620 4,298 3,345 212 2,552 1,232 872 110 | 25,571 | 24816 465 290 1,264 977 514 463 478
1998 prelim............. 43,438 | 13,019 4,483 3,345 212 2,641 1,364 883 91| 27,634 | 26,845 481 308 1,308 993 525 468 485

1/ The next updates of these data, covering the years 1953-99, will be provided in NSF, National Patterns of R&D Resources: 1999 Data Update, which is expected in the fall of 1999.

2/ For 1953-63, applied research of industry FFRDCs were not separated out from total Federal support to the industrial sector for applied research. Thus, the figure for Federal support to industry for applied research includes
support for applied research at industry FFRDCs for those years. The same is true for applied research by nonprofit FFRDCs in 1953-87, which is included in Federal support for applied research at nonprofit institutions for
those years.

3/ Includes all R&D expenditures of FFRDCs administered by academic institutions. In 1996, 99 percent of total funds used were from Federal sources.

4/ Industry sources of industry R&D expenditures include all non-federal sources of industry R&D expenditures.

5/ The breakdown of academic applied research performance by sources other than the Federal Government has been estimated for all years.

6/ Because of limitations in the survey information, data on non-federal government funding to other performers are not available, and are consequently included in other sectors' support for their own R&D performance. For
example, non-federal government support to nonprofits is included in nonprofits' support for their own R&D.

71 Expenditure levels for academic and Federal Government performers are also in reference to calendar years, which represents a change from previous reporting in National Patterns of R&D Resources. These levels are
approximations based on fiscal-year data. For academic expenditures, and Federal Government expenditures starting in 1977, the calendar-year approximation is equal to 75 percent of the amount reported in the same
fiscal year plus 25 percent of the amount reported in the subsequent fiscal year. For Federal Government expenditures prior to 1977, the respective percentages are 50 and 50, since earlier fiscal years began on July 1
instead of October 1.

8/ Due to revisions in survey methodology and sampling of industrial R&D, data for 1991 and subsequent years may not be comparable to data for previous years. See Technical Notes.

KEY: FFRDCs = federally funded research and development centers
U&C = universities and colleges.

NOTES:  See the historical database provided in Table B-6 for the full series of historical data, arranged by the same data columns as defined in this and other tables. Data are based on annual reports by performers
except for the nonprofit sector; R&D expenditures by nonprofit sector performers have been estimated since 1973 on the basis of a survey conducted in that year. Data are preliminary for 1997 and 1998.

SOURCES: National Science Foundation/Division of Science Resources Studies. Data were derived from NSF/SRS, Research and Development in Industry 1995-96; NSF/SRS, Academic Research and Development
Expenditures, Fiscal Year 1996; and NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1996, 1997, and 1998.
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Table B-4A. National expenditures for development, by performing sector and sources of funding: 1991-98 1/

Page 1 of 1
Federal Industry u&C Nonprofit
Performing sector: | Total U.S.| Govt. Industry FFRDCs Universities & colleges 4/ FFRDCs Other nonprofit institutions FFRDCs
Federal Federal Federal Federal | Non-fed. Federal Federal Federal
Funding sector: | Total U.S.| Govt. Total Govt. 2/ |Industry 3/| Govt. 2/ Total Govt. Govt. Industry U&C | Nonprofits | Govt. 5/ Total Govt. 2/ | Industry | Nonprofits| Govt. 2/
Data column [127] [128] [129] [130] [131] [132] [133] [134] [135] [136] [137] [138] [139] [140] [141] [142] [143] [144]
Calendar year 6/ [Millions of current dollars]
19917/ 95,193 8,778 | 80,286 | 17,256 | 63,030 1,383 1,518 998 103 85 238 93 1,537 1,159 722 136 301 533
1992, 99,894 9,098 84,569 17,181 67,388 1,373 1,580 1,045 103 89 244 98 1,452 1,223 758 143 322 599
1993, 99,749 9,071 | 84,757 | 16,083 | 68,674 1,039 1,659 1,096 108 96 254 105 1,374 1,274 787 147 340 574
1994, 103,024 8,876 87,890 16,209 71,681 1,196 1,778 1,185 110 100 272 111 1,386 1,325 815 152 358 573
1995, i 113,316 9431 97,342 | 17,824 | 79,518 1,209 1,816 1,194 118 105 286 113 1,638 1,275 743 165 367 606
199%......... .. 121,410 9,077 | 105,863 17,066 88,797 1,358 1,769 1,123 120 111 299 115 1,524 1,251 696 180 375 568
1997 prelim............. 126,601 9,055 111,010 | 17,629 | 93,380 1,403 1,843 1,184 118 115 312 114 1,420 1,279 701 192 385 593
1998 prelim............. 136,438 8,934 | 120,903 17,965 | 102,939 1,430 1,902 1,213 122 121 329 118 1,279 1,398 789 208 401 592
Data column [145] [146] [147] [148] [149] [150] [151] [152] [153] [154] [155] [156] [157] [158] [159] [160] [161] [162]
Calendar year 6/ [Millions of constant 1992 dollars]
19917/ 97,814 9,019 | 82,497 | 17,731 | 64,766 1,421 1,559 1,025 106 88 245 96 1,579 1,191 742 140 309 547
1992...... ..l 99,894 9,098 84,569 17,181 67,388 1,373 1,580 1,045 103 89 244 98 1,452 1,223 758 143 322 599
1993, 97,184 8,838 | 82577 | 15669 | 66,908 1,012 1,617 1,068 105 93 248 102 1,338 1,242 766 144 332 560
1994, 98,035 8,446 83,633 15,424 68,209 1,138 1,692 1,128 104 95 259 105 1,319 1,261 775 145 341 546
1995, i 105,156 8,752 | 90,332 | 16,540 | 73,792 1,122 1,686 1,108 109 97 266 105 1,520 1,183 689 154 340 562
1996......cciiiiiiins 110,162 8,236 96,056 15,485 80,571 1,232 1,605 1,019 109 101 272 105 1,383 1,135 631 164 340 515
1997 prelim............. 112,634 8,056 | 98,763 | 15,684 | 83,079 1,248 1,639 1,054 105 102 277 102 1,263 1,138 624 171 343 527
1998 prelim............. 119,118 7,800 | 105,556 15,684 89,871 1,248 1,660 1,059 106 106 287 103 1,116 1,220 689 181 350 517

1/ The next updates of these data, covering the years 1953-99, will be provided in NSF, National Patterns of R&D Resources: 1999 Data Update, which is expected in the fall of 1999.

2/ For 1953-63, development expenditures by industry FFRDCs were not separated out from total Federal support to the industrial sector for development includes support for development at industry FFRDCs for those years.
The same is true for development by nonprofit FFRDCs in 1953-87, which is included in Federal support for development at nonprofit institutions for those years.

3/ Industry sources of industry R&D expenditures include all non-federal sources of industry R&D expenditures.

4/ The breakdown of academic development performance by sources other than the Federal Government has been estimated for all years.

5/ Includes all R&D expenditures of FFRDCs administered by academic institutions. In 1996, 99 percent of total funds used were from Federal sources.

6/ Expenditure levels for academic and Federal Government performers are also in reference to calendar years, which represents a change from previous reporting in National Patterns of R&D Resources. These levels are
approximations based on fiscal-year data. For academic expenditures, and Federal Government expenditures starting in 1977, the calendar-year approximation is equal to 75 percent of the amount reported in the same
fiscal year plus 25 percent of the amount reported in the subsequent fiscal year. For Federal Government expenditures prior to 1977, the respective percentages are 50 and 50, since earlier fiscal years began on July 1
instead of October 1.

71 Due to revisions in survey methodology and sampling of industrial R&D, data for 1991 and subsequent years may not be comparable to data for previous years. See Technical Notes.

KEY: FFRDCs = federally funded research and development centers
U&C = universities and colleges

NOTES:  See the historical database provided in Table B-6 for the full series of historical data, arranged by the same data columns as defined in this and other tables. Data are based on annual reports by performers except
for the nonprofit sector; R&D expenditures by nonprofit sector performers have been estimated since 1973 on the basis of a survey conducted in that year. Data are preliminary for 1997 and 1998.

SOURCES: National Science Foundation/Division of Science Resources Studies. Data were derived from NSF/SRS, Research and Development in Industry 1995-96; NSF/SRS, Academic Research and Development
Expenditures, Fiscal Year 1996; and NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1996, 1997, and 1998.
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Table B-4B. National expenditures for development, from funding sectors to performing sectors: 1991-98 1/

Page 1 of 1
Non-fed.
Funding sector: | Total U.S. Federal Government Industry u&C Nonprofits Govt. 6/
Industry U&C Nonprofit
Federal FFRDCs FFRDCs | Nonprofits | FFRDCs
Performing sector | Total U.S.| Total Govt.  |Industry 2/ 2/ u&C 3/ 2l 2/ Total |Industry 4/ U&C 5/ | Nonprofits | U&C 5/ Total | Nonprofits| U&C5/ | U&C 5/
Data column [127] [163] [128] [130] [132] [134] [139] [141] [144] [164] [131] [136] [142] [137] [165] [143] [138] [135]
Calendar year 7/ [Millions of current dollars]
1991 8/..eiiiiiinn 95,193 | 31,206 8,778 | 17,256 1,383 998 1,537 722 533 | 63,251 | 63,030 85 136 238 394 301 93 103
1992 99,894 | 31,506 9,098 | 17,181 1,373 1,045 1,452 758 599 | 67,620 | 67,388 89 143 244 420 322 98 103
1993, 99,749 | 30,024 9,071 | 16,083 1,039 1,096 1,374 787 574 | 68917 | 68,674 96 147 254 445 340 105 108
1994 103,024 | 30,240 8,876 | 16,209 1,196 1,185 1,386 815 573 | 71,933 | 71,681 100 152 272 469 358 111 110
1995... i) 113,316 | 32,644 9431 | 17,824 1,209 1,194 1,638 743 606 | 79,788 | 79,518 105 165 286 480 367 113 118
1996......ccoiiiiiinnd] 121,410 | 31,412 9,077 | 17,066 1,358 1,123 1,524 696 568 | 89,088 | 88,797 111 180 299 490 375 115 120
1997 prelim............] 126,601 | 31,985 9,055 | 17,629 1,403 1,184 1,420 701 593 | 93,687 | 93,380 115 192 312 499 385 114 118
1998 prelim............] 136,438 | 32,201 8,934 | 17,965 1,430 1,213 1,279 789 592 | 103,267 | 102,939 121 208 329 519 401 118 122
Data Column [145] [166] [146] [148] [150] [152] [157] [159] [162] [167] [149] [154] [160] [155] [168] [161] [156] [153]
Calendar year 7/ [Millions of constant 1992 dollars]
1991 8/ e 97,814 | 32,066 9,019 | 17,731 1,421 1,025 1,579 742 547 | 64,993 | 64,766 88 140 245 404 309 96 106
1992, 99,894 | 31,506 9,098 | 17,181 1,373 1,045 1,452 758 599 | 67,620 | 67,388 89 143 244 420 322 98 103
1993, 97,184 | 29,252 8,838 | 15,669 1,012 1,068 1,338 766 560 | 67,144 | 66,908 93 144 248 434 332 102 105
1994 98,035 | 28,776 8,446 | 15424 1,138 1,128 1,319 775 546 | 68,449 | 68,209 95 145 259 446 341 105 104
1995... i) 105,156 | 30,293 8,752 | 16,540 1,122 1,108 1,520 689 562 | 74,043 | 73,792 97 154 266 445 340 105 109
1996......ccoiiiiiinnd] 110,162 | 28,502 8,236 | 15,485 1,232 1,019 1,383 631 515| 80,835| 80,571 101 164 272 445 340 105 109
1997 prelim............] 112,634 | 28,456 8,056 | 15,684 1,248 1,054 1,263 624 527 | 83,352 | 83,079 102 171 277 444 343 102 105
1998 prelim............] 119,118 | 28,114 7,800 | 15,684 1,248 1,059 1,116 689 517 | 90,158 | 89,871 106 181 287 453 350 103 106

1/ The next updates of these data, covering the years 1953-99, will be provided in NSF, National Patterns of R&D Resources: 1999 Data Update, which is expected in the fall of 1999.

2/ For 1953-63, development expenditures by industry FFRDCs were not separated out from total Federal support to the industrial sector for development. Thus, the figure for Federal support to industry for development includes
support for development at industry FFRDCs for those years. The same is true for development by nonprofit FFRDCs in 195387, which is included in Federal support for development at nonprofit institutions for those years.

3/ Includes all R&D expenditures of FFRDCs administered by academic institutions. In 1996, 99 percent of total funds used were from Federal sources.

4/ Industry sources of industry R&D expenditures include all non-federal sources of industry R&D expenditures.

5/ The breakdown of academic development performance by sources other than the Federal Government has been estimated for all years.

6/ Because of limitations in the survey information, data on non-federal government funding to other performers are not available, and are consequently included in other sectors' support for their own R&D performance. For
example, non-federal government support to nonprofits is included in nonprofits' support for their own R&D.

71 Expenditure levels for academic and Federal Government performers are also in reference to calendar years, which represents a change from previous reporting in National Patterns of R&D Resources. These levels are
approximations based on fiscal-year data. For academic expenditures, and Federal Government expenditures starting in 1977, the calendar-year approximation is equal to 75 percent of the amount reported in the same
fiscal year plus 25 percent of the amount reported in the subsequent fiscal year. For Federal Government expenditures prior to 1977, the respective percentages are 50 and 50, since earlier fiscal years began on July 1
instead of October 1.

8/ Due to revisions in survey methodology and sampling of industrial R&D, data for 1991 and subsequent years may not be comparable to data for previous years. See Technical Notes.

KEY: FFRDCs = federally funded research and development centers
U&C = universities and colleges

NOTES:  See the historical database provided in Table B-6 for the full series of historical data, arranged by the same data columns as defined in this and other tables. Data are based on annual reports by performers
except for the nonprofit sector; R&D expenditures by nonprofit sector performers have been estimated since 1973 on the basis of a survey conducted in that year. Data are preliminary for 1997 and 1998.

SOURCES: National Science Foundation/Division of Science Resources Studies. Data were derived from NSF/SRS, Research and Development in Industry 1995-96; NSF/SRS, Academic Research and Development
Expenditures, Fiscal Year 1996; and NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1996, 1997, and 1998.
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Table B-5. Gross domestic product and R&D (federally-funded, nonfederal, and total): Comparative measures of growth, 1991-98

Page 1 of 1
Gross domestic product (GDP) R&D R&D as a percent of GDP
Federal support Nonfederal
GDP R&D for R&D support for R&D Nonfederal
GDP GDP implicit price [billions of R&D [millions of [millions of [millions of Federal support | support for R&D
[billions of current deflator constant 1992 | [millions of current| constant 1992 constant 1992 constant 1992 R&D as a for R&D as a as a percent of
dollars] (1992=1.00) dollars] dollars] dollars] dollars] dollars] percent of GDP | percent of GDP GDP
Data column [169] [170] [171] ] [19] [40] [172] [173] [174] [175]
Calendar year
5,917 0.9732 6,080 160,521 164,942 62,232 102,710 271 1.02 1.69
6,244 1.0000 6,244 164,933 164,933 60,694 104,239 2.64 0.97 1.67
6,558 1.0264 6,389 165,188 160,940 58,799 102,141 2.52 0.92 1.60
6,947 1.0509 6,611 168,586 160,421 57,760 102,661 243 0.87 1.55
7,265 1.0776 6,742 183,045 169,864 58,557 111,306 2.52 0.87 1.65
7,636 1.1021 6,929 196,011 177,852 57,359 120,493 2.57 0.83 1.74
1997 prelim............ 8,080 1.1240 7,189 205,561 182,883 57,709 125,175 2.54 0.80 1.74
1998 prelim............ 8,456 1.1454 7,383 220,617 192,611 58,177 134,434 2.61 0.79 1.82
NOTE: See the historical database provided in Table B-6 for the full series of historical data, arranged by the same data columns as defined in this and other tables.

SOURCES: Department of Commerce, Bureau of Economic Analysis; Office of Management and Budget, and National Science Foundation/Division of Science Resources Studies tabulations.
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Table B-6. Historical database for National Patterns : Columns 1-175

Page 1 of 12
Year 1] g B8l 4 [l [6] Ul 8] ] [10] [11] [12] [13] (14 [15]

1953.......... 5,146 1,015 3,630 1,430 2,200 264 144 38 20 36 27 126 112 58
1954.......... 5,605 963 4,070 1,750 2,320 296 162 43 23 39 29 151 127 65
1955.......... 6,263 973 4,517 2,057 2,460 123 327 180 49 26 42 31 184 131 64
1956.......... 8,479 1,131 6,272 2,995 3277 333 382 217 55 30 45 35 206 146 71
1957.......... 9,883 1,297 7,324 3,928 3,396 407 422 235 62 35 50 39 253 167 79
1958.......... 10,886 1,507 8,066 4,436 3,630 323 474 267 70 39 54 43 304 195 95
1959.......... 12,454 1,681 9,200 5,217 3,983 418 556 331 78 39 60 48 344 234 125
1960.......... 13,669 1,801 10,032 5,604 4,428 477 675 429 88 40 66 54 373 264 148
1961.......... 14,514 1,987 10,353 5,685 4,668 555 798 528 98 40 72 60 425 304 169
1962.......... 15,577 2,188 11,037 6,008 5,029 426 948 650 109 40 82 68 485 363 200
1963.......... 17,446 2,559 12,216 6,856 5,360 414 1,130 799 122 41 93 76 555 408 234
1964.......... 19,053 2,966 13,049 7,257 5,792 463 1,325 956 135 40 108 86 629 417 250
1965.......... 20,192 3,157 13,812 7,367 6,445 373 1,534 1,120 146 41 130 97 629 472 286
1966.......... 22,010 3,308 15,193 7,977 7,216 355 1,767 1,298 158 44 156 111 641 537 329
1967.......... 23,279 3,445 15,966 7,946 8,020 419 1,978 1,450 166 50 190 122 685 561 342
1968.......... 24,646 3,498 17,014 8,145 8,869 415 2,168 1,579 178 56 219 135 721 596 364
1969.......... 25,965 3,790 17,844 7,987 9,857 464 2,253 1,612 203 60 228 150 728 642 388
1970.......... 26,235 4,154 17,594 7,306 10,288 473 2,376 1,666 228 63 251 168 732 677 410
1971.......... 26,910 4,409 17,829 7,175 10,654 491 2,533 1,742 259 71 282 180 725 709 427
1972.......... 28,661 4,676 19,004 7,469 11,535 548 2,694 1,843 276 77 308 191 769 771 472
1973.......... 30,905 4,837 20,704 7,600 13,104 545 2,919 1,997 298 87 331 206 829 882 566
1974.......... 33,238 5,132 22,239 7,572 14,667 648 3,119 2,096 314 100 380 229 896 995 639
1975.......... 35,566 5,561 23,460 7,878 15,582 727 3,489 2,344 340 116 424 266 1,027 1,076 675
1976.......... 39,315 5,890 26,107 8,671 17,436 890 3,814 2,566 367 127 463 292 1,206 1,162 711
1977.......... 43,233 6,211 28,863 9,523 19,340 962 4,207 2,809 384 147 541 325 1,467 1,248 740
1978.......... 48,582 6,962 32,222 10,107 22,115 1,082 4,810 3,194 429 176 651 361 1,772 1,402 830
1979.......... 55,269 7,471 37,062 11,354 25,708 1,164 5,540 3,723 477 204 760 377 2,013 1,629 985
1980.......... 63,076 7,831 43,228 12,752 30,476 1,277 6,259 4,216 505 250 877 411 2,306 1,700 1,000
1981.......... 72,190 8,605 50,425 14,997 35,428 1,385 6,966 4,620 564 303 1,031 449 2,484 1,788 1,038
1982.......... 80,633 9,501 57,166 17,061 40,105 1,484 7,463 4,823 619 350 1,159 512 2,544 1,950 1,175
1983.......... 89,742 10,830 63,683 19,095 44,588 1,585 8,067 5,100 642 411 1,329 585 2,840 2,138 1,313
1984.......... 101,940 11,916 73,061 21,657 51,404 1,739 8,887 5,589 706 496 1,463 633 3,243 2,470 1,550
1985.......... 114,344 13,093 82,376 25,333 57,043 1,863 9,997 6,226 793 595 1,680 704 3,616 2,736 1,700
1986.......... 119,907 13,504 85,932 26,000 59,932 1,891 11,234 6,870 942 723 1,944 756 3,973 2,835 1,700
1987.......... 125,840 13,588 90,160 28,757 61,403 1,995 12,480 7,556 1,044 811 2,215 855 4,287 2,828 1,569
1988.......... 133,462 14,342 94,893 28,221 66,672 2,122 13,841 8,392 1,135 903 2,441 969 4,581 3,174 1,762
1989.......... 141,550 15,231 99,860 26,359 73,501 2,195 15,304 9,152 1,248 1,028 2,774 1,101 4,756 3,658 2,062
1990.......... 151,655 15,671 107,404 25,802 81,602 2,323 16,611 9,786 1,361 1,147 3,096 1,220 4,894 4,117 2,345
1991.......... 160,521 15,249 114,675 24,095 90,580 2,271 17,892 10,448 1,477 1,224 3411 1,333 5,120 4,611 2,679
1992.......... 164,933 15,853 116,757 22,369 94,388 2,353 19,100 11,307 1,507 1,300 3,558 1,428 5,259 4,864 2,806
1993.......... 165,188 16,532 115,435 20,844 94,591 1,965 20,224 12,133 1,554 1,374 3,654 1,509 5,289 4,995 2,839
1994.......... 168,586 16,432 117,393 20,261 97,131 2,202 21,340 12,840 1,576 1,431 3,904 1,589 5,305 5,155 2,900
1995.......... 183,045 17,133 129,830 21,178 108,652 2,273 22,406 13,470 1,692 1,506 4112 1,626 5,388 5,203 2,848
1996.......... 196,011 16,574 142,370 21,356 121,015 2,297 23,280 13,962 1,730 1,604 4,322 1,663 5,362 5,359 2,896
1997.......... 205,561 16,585 150,337 22,061 128,276 2,373 24,438 14,582 1,764 1,717 4,667 1,708 5,459 5,561 2,996
1998.......... 220,617 16,936 163,328 22,481 140,847 2,418 25,672 15,247 1,845 1,829 4,974 1,778 5,529 5,928 3,219

NOTE: See Tables B-1 to B-5 for column definitions and NOTES and SOURCE(S). Data are preliminary for 1997-98.
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[16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30]
26 28 25,502 5,030 17,988 7,086 10,902 1,307 711 190 98 177 131
31 31 27,463 4,716 19,941 8,574 11,367 1,448 795 212 11 190 140
35 32 9 30,198 4,691 21,779 9,918 11,861 593 1,577 868 234 125 200 149
37 38 11 39,492 5,265 29,213 13,950 15,263 1,551 1,777 1,011 255 141 207 163
37 51 14 44,559 5,848 33,021 17,710 15,311 1,835 1,900 1,061 280 159 225 176
38 62 18 47,936 6,634 35,517 19,533 15,984 1,422 2,085 1,176 308 172 239 190
42 67 22 54,266 7,325 40,087 22,732 17,355 1,821 2,423 1,441 341 171 259 210
48 68 48 58,742 7,737 43,111 24,083 19,029 2,050 2,902 1,843 376 172 281 230
49 86 92 61,656 8,441 43,980 24,150 19,830 2,358 3,391 2,244 415 170 307 255
54 109 130 65,339 9,176 46,296 25,201 21,095 1,787 3,978 2,725 457 169 342 284
55 119 165 72,329 10,607 50,647 28,425 22,222 1,716 4,683 3,314 504 169 383 313
55 112 205 77,832 12,114 53,305 29,645 23,660 1,891 5,412 3,905 550 164 442 349
62 124 215 80,897 12,646 55,337 29,515 25,821 1,494 6,147 4,487 586 165 521 388
70 138 210 85,741 12,887 59,186 31,075 28,111 1,383 6,882 5,056 616 169 609 431
74 145 225 87,877 13,005 60,272 29,996 30,276 1,582 7,467 5,473 627 188 718 461
81 151 235 89,168 12,654 61,556 29,468 32,088 1,501 7,844 5,713 645 204 793 489
93 161 245 89,721 13,097 61,659 27,598 34,060 1,603 7,783 5,569 700 208 788 518
95 172 230 86,074 13,628 57,723 23,970 33,753 1,552 7,796 5,467 748 208 823 551
98 184 215 83,936 13,752 55,611 22,380 33,231 1,532 7,899 5,433 806 221 879 560
101 198 200 85,759 13,991 56,864 22,349 34,515 1,640 8,060 5,513 824 229 922 571
105 211 190 87,550 13,701 58,652 21,530 37,122 1,544 8,268 5,657 845 246 936 584
115 241 210 86,400 13,341 57,809 19,683 38,126 1,684 8,107 5,448 816 259 988 595
125 276 225 84,499 13,213 55,738 18,717 37,021 1,727 8,290 5,569 808 274 1,008 631
135 316 245 88,248 13,222 58,602 19,464 39,138 1,998 8,562 5,759 823 285 1,039 656
150 358 275 91,152 13,096 60,854 20,078 40,776 2,028 8,869 5,923 810 309 1,141 686
165 407 333 95,466 13,681 63,317 19,860 43,456 2,126 9,452 6,276 842 345 1,279 710
180 464 390 100,071 13,527 67,105 20,558 46,547 2,108 10,031 6,741 863 369 1,376 682
200 500 475 104,551 12,980 71,653 21,137 50,515 2,117 10,375 6,989 837 414 1,454 681
225 525 538 109,362 13,035 76,390 22,719 53,671 2,098 10,553 6,999 854 458 1,562 680
250 525 525 114,910 13,540 81,468 24,314 57,154 2,115 10,635 6,874 881 499 1,651 730
275 550 600 122,665 14,803 87,046 26,100 60,946 2,166 11,026 6,970 878 561 1,817 800
325 595 625 134,274 15,695 96,234 28,526 67,708 2,291 11,705 7,362 929 654 1,926 834
375 661 663 145,605 16,672 104,897 32,259 72,638 2,372 12,730 7,928 1,009 758 2,139 896
425 710 538 148,805 16,759 106,642 32,266 74,376 2,347 13,941 8,525 1,169 897 2,412 938
456 803 501 151,505 16,360 108,548 34,622 73,926 2,402 15,025 9,096 1,257 976 2,667 1,029
501 911 510 155,026 16,659 110,225 32,781 77,445 2,465 16,077 9,748 1,319 1,049 2,836 1,126
562 1,035 547 157,768 16,976 111,302 29,379 81,923 2,447 17,057 10,200 1,391 1,146 3,092 1,227
625 1,147 636 162,025 16,743 114,748 27,566 87,182 2,482 17,746 10,455 1,454 1,226 3,308 1,303
680 1,252 696 164,942 15,669 117,833 24,759 93,074 2,340 18,385 10,735 1,518 1,257 3,505 1,369
716 1,342 748 164,933 15,853 116,757 22,369 94,388 2,353 19,100 11,307 1,507 1,300 3,558 1,428
737 1,418 749 160,940 16,107 112,466 20,308 92,158 1,914 19,703 11,820 1,514 1,339 3,560 1,470
762 1,493 759 160,421 15,637 111,707 19,280 92,426 2,095 20,306 12,218 1,500 1,362 3,715 1,512
827 1,528 812 169,864 15,900 120,481 19,653 100,828 2,109 20,792 12,500 1,570 1,398 3,816 1,509
901 1,562 769 177,852 15,038 129,181 19,378 109,804 2,084 21,124 12,669 1,570 1,456 3,921 1,508
960 1,605 810 182,883 14,755 133,751 19,627 114,124 2,111 21,742 12,974 1,569 1,527 4,152 1,520
1,038 1,671 807 192,611 14,786 142,594 19,627 122,967 2,111 22,413 13,311 1,611 1,596 4,342 1,552

NOTE: See Tables B-1 to B-5 for column definitions and NOTES and SOURCE(S). Data are preliminary for 1997-98.
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[31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45]

624 553 285 129 139 2,772 2,246 55 13,736 11,129 270 452 102 151
739 620 316 152 152 3,090 2,374 60 15,140 11,630 292 500 96 166
885 632 309 169 154 41 3,589 2,521 63 17,305 12,155 304 568 98 189
957 678 328 172 177 51 4,963 3,344 73 23,114 15,576 340 705 114 253
1,142 751 354 167 230 63 6,213 3,468 90 28,012 15,637 406 800 124 271
1,340 859 418 167 273 79 6,950 3,707 105 30,602 16,323 463 925 149 295
1,497 1,017 542 183 292 96 8,137 4,064 115 35,454 17,709 502 1,063 165 320
1,601 1,135 636 206 292 206 8,879 4,516 122 38,155 19,407 522 1,256 184 376
1,805 1,291 718 208 365 389 9,441 4,757 146 40,105 20,208 620 1,476 230 395
2,034 1,523 839 227 457 545 10,086 5,123 177 42,308 21,490 741 1,780 252 488
2,300 1,692 970 228 493 684 11,582 5,456 195 48,016 22,619 806 2,060 285 522
2,569 1,703 1,021 225 458 837 12,726 5,887 198 51,983 24,049 807 2,358 339 507
2,521 1,891 1,146 248 497 861 13,147 6,548 221 52,671 26,235 884 2,618 375 563
2,496 2,090 1,280 273 538 818 14,117 7,330 249 54,995 28,553 969 2,886 410 593
2,584 2,118 1,291 279 547 849 14,511 8,144 267 54,780 30,743 1,009 3,113 434 595
2,607 2,156 1,317 293 546 850 14,956 9,006 286 54,110 32,584 1,036 3,361 482 607
2,516 2,217 1,339 321 556 847 15,213 10,010 311 52,569 34,590 1,075 3471 545 581
2,401 2,219 1,344 312 564 755 14,970 10,446 340 49,115 34,272 1,115 3,567 562 566
2,262 2,210 1,330 306 574 671 15,183 10,823 364 47,359 33,759 1,134 3,697 581 557
2,301 2,306 1,411 302 592 598 15,976 11,713 389 47,803 35,046 1,163 3,829 603 554
2,348 2,499 1,603 297 598 538 16,563 13,296 417 46,921 37,665 1,182 4,051 652 595
2,328 2,585 1,660 299 626 546 17,192 14,882 470 44,690 38,683 1,222 4,438 715 650
2,440 2,556 1,604 297 656 535 18,437 15,823 542 43,805 37,592 1,287 4,827 760 677
2,708 2,608 1,596 303 709 550 20,179 17,698 608 45,295 39,726 1,365 5,291 850 750
3,094 2,632 1,561 316 755 580 21,988 19,637 683 46,359 41,402 1,441 5,925 943 836
3,481 2,755 1,631 324 800 653 24,279 22,456 768 47,709 44,126 1,510 6,841 1,044 941
3,644 2,949 1,783 326 840 706 27,100 26,092 841 49,067 47,242 1,522 7,736 1,112 1,054
3,822 2,818 1,658 332 829 787 29,857 30,926 911 49,489 51,261 1,510 8,651 1,212 1,205
3,763 2,708 1,572 341 795 814 33,666 35,956 974 51,001 54,470 1,476 9,741 1,343 1,477
3,625 2,779 1,675 356 748 748 37,113 40,705 1,037 52,890 58,009 1,478 10,658 1,522 1,776
3,882 2,922 1,794 376 752 820 41,362 45,274 1,135 56,536 61,883 1,552 11,859 1,733 2,106
4,272 3,253 2,042 428 784 823 46,319 52,225 1,228 61,010 68,790 1,618 13,176 1,877 2,472
4,605 3,484 2,165 477 842 844 52,493 58,013 1,365 66,845 73,874 1,738 14,510 1,947 2,731
4,930 3,518 2,110 527 882 667 54,475 61,079 1,466 67,604 75,799 1,820 16,885 2,026 3,930
5,162 3,405 1,889 548 967 604 58,254 62,669 1,658 70,135 75,450 1,996 18,213 2,047 4,181
5,321 3,687 2,047 582 1,058 592 59,930 68,076 1,880 69,613 79,075 2,183 19,381 2,116 4,163
5,300 4,077 2,298 626 1,153 610 60,301 75,091 2,136 67,210 83,695 2,380 21,478 2,309 4,818
5,228 4,398 2,506 668 1,225 680 61,457 83,374 2,367 65,660 89,075 2,528 22,556 2,319 4,629
5,261 4,738 2,753 699 1,287 715 60,564 92,484 2,585 62,232 95,031 2,656 26,630 2,378 7,376
5,259 4,864 2,806 716 1,342 748 60,694 96,404 2,770 60,694 96,404 2,770 27,044 2,419 6,528
5,153 4,866 2,766 718 1,382 730 60,351 96,702 2,928 58,799 94,215 2,852 28,115 2,623 6,427
5,048 4,905 2,760 725 1,421 723 60,700 99,324 3,081 57,760 94,514 2,932 28,917 2,553 6,514
5,000 4,829 2,643 768 1,418 754 63,102 110,985 3,154 58,557 102,993 2,927 28,756 2,695 5,569
4,865 4,863 2,627 818 1,418 698 63,215 123,520 3,225 57,359 112,077 2,926 31,545 2,682 7,498
4,856 4,948 2,665 854 1,428 721 64,865 130,952 3,314 57,709 116,506 2,948 32,978 2,699 7,674
4,827 5,175 2,810 906 1,459 705 66,636 143,714 3,449 58,177 125,470 3,011 34,426 2,867 7,845

NOTE: See Tables B-1 to B-5 for column definitions and NOTES and SOURCE(S). Data are preliminary for 1997-98.
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[46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60]
19 132 117 77 6 13 5 16 35 48 27 9 12
23 143 142 93 9 15 8 18 42 55 31 11 13
27 162 169 110 13 17 11 20 50 63 36 13 14
37 216 210 136 18 19 14 23 55 74 42 15 17
41 230 250 161 23 22 19 26 68 87 49 15 23
43 252 297 190 30 24 23 30 82 103 59 16 28
72 248 366 244 36 24 27 34 93 120 72 18 30
79 297 459 320 43 24 32 40 102 136 85 21 30
81 314 567 407 51 25 38 46 120 164 105 22 37
143 345 698 513 61 25 46 53 142 200 130 24 46
147 375 861 650 72 25 55 60 167 225 150 25 50
123 384 42 1,037 796 83 25 66 68 195 238 166 25 47
157 406 29 1,179 911 91 26 81 70 213 260 179 29 52
142 451 31 1,342 1,037 102 28 101 73 233 278 188 32 58
168 427 34 1,505 1,156 110 32 126 81 257 289 194 34 61
145 462 35 1,665 1,258 126 37 155 89 276 296 196 37 63
123 458 37 1,732 1,283 146 39 165 99 274 302 192 43 67
122 444 36 1,826 1,309 173 42 190 112 267 311 195 44 72
101 456 33 1,941 1,367 193 48 211 123 256 329 207 45 77
91 463 39 2,030 1,429 195 54 218 134 257 347 216 47 84
96 499 36 2,078 1,471 196 58 217 135 320 371 232 49 90
114 536 49 2,217 1,566 200 63 242 146 402 405 245 54 106
104 573 53 2,445 1,732 212 72 265 165 457 435 255 60 120
116 634 69 2,612 1,883 216 73 272 168 534 477 278 64 135
135 701 75 2,883 2,061 227 84 320 192 667 521 301 70 150
156 785 94 3,255 2,310 251 103 381 210 906 601 351 80 170
161 893 104 3,723 2,648 282 121 450 223 1,050 693 413 85 195
170 1,035 120 4,176 2,961 300 148 522 244 1,167 771 461 95 215
164 1,313 137 4,665 3,296 329 177 602 262 1,284 835 505 105 225
253 1,523 128 4,985 3,438 362 205 679 300 1,366 881 551 115 215
346 1,760 117 5411 3,618 388 248 803 354 1,536 958 613 125 220
340 2,132 136 5,939 3,958 424 298 878 380 1,709 1,044 656 149 238
358 2,373 131 6,790 4,474 487 366 1,032 432 1,793 1,118 681 172 264
434 3,496 117 7,718 4,994 588 451 1,213 472 1,915 1,179 700 195 284
598 3,583 142 8,518 5,451 650 505 1,380 532 2,086 1,238 707 210 321
656 3,507 337 9,118 5,807 690 549 1,484 589 2,272 1,351 756 230 364 24
986 3,832 398 10,004 6,307 750 618 1,667 662 2,371 1,532 860 258 414 46
869 3,760 499 10,882 6,767 821 692 1,867 736 2,470 1,693 947 287 459 65
1,251 6,125 461 11,831 7,274 904 749 2,088 816 2,657 1,850 1,036 313 501 77
712 5,816 474 12,710 7,886 933 805 2,202 884 2,867 1,980 1,114 329 537 67
466 5,961 492 13,490 8,528 953 843 2,240 925 2,953 2,059 1,153 339 567 72
436 6,078 503 14,266 9,057 966 877 2,393 974 2,934 2,073 1,126 351 597 74
190 5,379 530 15,034 9,554 1,038 924 2,522 997 2,690 2,162 1,170 381 611 76
650 6,848 708 15,728 9,997 1,064 987 2,658 1,022 2,563 2,287 1,248 415 625 79
671 7,003 731 16,727 10,530 1,109 1,079 2,934 1,074 2,654 2,398 1,315 441 642 94
684 7,161 745 17,606 11,009 1,167 1,157 3,147 1,125 2,688 2,564 1,418 478 668 111

NOTE: See Tables B-1 to B-5 for column definitions and NOTES and SOURCE(S). Data are preliminary for 1997-98.
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[61] [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] [73] [74] [75]

2,237 503 748 94 654 577 383 29 62 27 77 171 238 134
2,451 470 813 113 701 695 457 43 71 38 86 203 269 152
2,740 470 911 130 781 816 529 61 80 52 95 239 304 174
3,281 529 1,178 172 1,006 978 635 83 87 67 106 254 342 193
3,607 559 1,222 185 1,037 1,128 725 104 98 84 117 308 390 219
4,071 656 1,299 189 1,110 1,306 837 130 106 101 132 359 451 258
4,633 717 1,394 314 1,081 1,593 1,064 156 105 119 149 406 523 314
5,396 789 1,616 339 1,276 1,971 1,374 185 104 138 170 436 584 365
6,268 975 1,678 344 1,334 2,408 1,728 218 106 161 194 511 697 446
7,464 1,057 2,047 600 1,447 2,927 2,153 256 105 192 221 595 839 545
8,540 1,180 2,164 609 1,555 3,571 2,693 298 103 227 250 692 933 622
9,632 1,385 2,071 502 1,569 172 4,235 3,251 338 100 271 276 798 972 678
10,489 1,500 2,256 629 1,627 116 4,725 3,651 365 105 325 278 852 1,040 715
11,242 1,597 2,310 553 1,757 121 5,226 4,040 399 109 394 284 907 1,081 730
11,751 1,636 2,246 634 1,612 128 5,682 4,363 415 122 477 306 968 1,089 730
12,160 1,744 2,196 525 1,671 127 6,025 4,551 457 133 562 322 998 1,071 709
11,994 1,884 2,008 425 1,583 128 5,986 4,434 506 136 569 341 945 1,044 663
11,702 1,844 1,857 400 1,457 118 5,989 4,295 566 136 623 368 875 1,019 638
11,532 1,813 1,737 315 1,422 103 6,054 4,263 603 149 657 383 799 1,026 646
11,458 1,803 1,658 272 1,385 117 6,073 4,274 583 162 653 401 769 1,038 646
11,476 1,847 1,686 272 1,414 102 5,887 4,168 556 164 616 383 905 1,050 656
11,537 1,858 1,690 296 1,393 127 5,764 4,071 520 164 630 379 1,046 1,053 637
11,468 1,805 1,608 247 1,361 126 5,808 4114 504 170 629 392 1,086 1,033 606
11,877 1,908 1,684 260 1,423 155 5,863 4,226 484 164 611 378 1,199 1,070 623
12,492 1,988 1,763 285 1,478 158 6,079 4,344 478 177 674 405 1,406 1,099 635
13,442 2,052 1,849 307 1,543 185 6,395 4,539 493 202 748 413 1,780 1,181 690
14,006 2,014 1,908 292 1,617 188 6,741 4,794 510 219 814 404 1,900 1,254 747
14,339 2,009 1,997 282 1,716 199 6,921 4,908 498 246 865 405 1,934 1,278 765
14,757 2,034 2,238 248 1,989 208 7,067 4,992 498 268 912 397 1,946 1,265 765
15,189 2,168 2,531 361 2,170 182 7,104 4,900 516 292 968 428 1,947 1,256 786
16,210 2,368 2,879 473 2,406 160 7,395 4,945 530 339 1,098 483 2,099 1,309 837
17,355 2,472 3,256 448 2,808 179 7,822 5,214 558 393 1,157 501 2,251 1,375 864
18,478 2,480 3,478 456 3,022 167 8,647 5,697 620 465 1,314 550 2,283 1,424 868
20,955 2,514 4,877 539 4,339 145 9,578 6,198 730 560 1,506 586 2,377 1,464 869
21,927 2,465 5,034 720 4314 171 10,256 6,562 783 608 1,661 641 2,511 1,491 851
22,512 2,458 4,836 762 4,074 391 10,592 6,745 802 637 1,723 684 2,639 1,569 878
23,939 2,573 5,370 1,099 4,271 444 11,150 7,030 836 689 1,858 737 2,643 1,708 959
24,098 2,471 4,946 928 4,017 533 11,626 7,229 877 739 1,995 786 2,639 1,809 1,012
27,363 2,444 7,579 1,285 6,294 474 12,157 7,474 929 770 2,146 838 2,730 1,901 1,064
27,044 2,419 6,528 712 5,816 474 12,710 7,886 933 805 2,202 884 2,867 1,980 1,114
27,392 2,555 6,262 454 5,808 479 13,143 8,309 928 821 2,183 902 2,877 2,006 1,123
27,517 2,429 6,198 415 5,784 479 13,575 8,618 919 835 2,271 926 2,792 1,973 1,071
26,685 2,501 5,168 176 4,992 492 13,952 8,866 963 857 2,340 925 2,497 2,006 1,086
28,623 2,434 6,803 590 6,214 642 14,271 9,071 965 895 2,412 928 2,325 2,076 1,132
29,340 2,402 6,827 597 6,230 651 14,881 9,368 987 960 2,611 956 2,361 2,134 1,170
30,056 2,503 6,849 597 6,252 651 15,371 9,612 1,019 1,010 2,747 982 2,347 2,239 1,238

NOTE: See Tables B-1 to B-5 for column definitions and NOTES and SOURCE(S). Data are preliminary for 1997-98.
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[76] [77] [78] [79] [80] [81] [82] [83] [84] [85] [86] [87] [88] [89] [90]
45 59 259 154 28 1,285 761 136 1,286 347 726 288 438
54 64 285 169 il 1,395 826 149 1,375 330 814 322 492
63 68 320 192 34 1,542 923 163 1,509 333 928 368 560
70 79 383 250 40 1,783 1,163 185 1,924 387 1,268 474 794
68 104 443 267 49 1,995 1,203 221 2,409 446 1,670 678 992
70 123 522 292 58 2,299 1,286 255 2,752 516 1,911 774 1,137
78 131 646 290 64 2,815 1,264 280 2,933 577 1,991 813 1,178
90 129 769 342 70 3,304 1,471 299 3,059 615 2,029 833 1,196
93 157 943 361 83 4,004 1,534 352 3,115 668 1,977 812 1,165
101 193 1,180 394 99 4,950 1,653 414 3,688 709 2,449 1,011 1,438
104 207 1,398 425 110 5,796 1,761 457 3,855 809 2,457 1,007 1,450
102 192 1,661 434 115 6,785 1,771 468 4,189 947 2,538 978 1,560 62
116 208 1,863 461 122 7,464 1,848 487 4,361 994 2,612 992 1,620 46
125 226 2,040 511 131 7,948 1,991 510 4,638 1,012 2,790 986 1,804 53
128 230 2,241 493 142 8,461 1,862 536 4,838 1,069 2,832 983 1,849 83
134 228 2,392 536 152 8,653 1,938 550 5,141 1,112 3,037 956 2,081 87
149 232 2,454 540 166 8,480 1,867 573 5,448 1,229 3,192 920 2,272 95
144 236 2,490 530 184 8,171 1,737 604 5,742 1,334 3,330 952 2,378 97
140 240 2,545 549 200 7,938 1,712 623 5,818 1,355 3,348 907 2,441 67
141 251 2,634 564 218 7,882 1,688 652 6,098 1,434 3,407 845 2,562 107
139 255 2,806 606 225 7,950 1,716 638 6,662 1,527 3,715 883 2,832 110
140 276 3,091 653 252 8,035 1,697 654 7,312 1,652 4,168 905 3,263 120
143 285 3,361 705 285 7,984 1,674 677 8,048 1,912 4,431 991 3,440 139
144 303 3,729 771 303 8,370 1,731 681 8,964 2,068 4,945 1,033 3912 167
148 316 4,181 855 342 8,816 1,803 722 9,653 2,081 5,424 1,113 4311 212
157 334 4,861 968 380 9,552 1,902 747 10,695 2,242 6,065 1,195 4,870 235
154 353 5,487 1,099 418 9,936 1,989 757 12,073 2,415 6,975 1,305 5,670 250
157 356 6,091 1,278 459 10,096 2,119 762 13,725 2,546 8,175 1,625 6,550 275
159 341 6,729 1,595 487 10,193 2,416 738 16,389 2,731 10,401 2,042 8,359 298
164 306 7,258 1,843 515 10,344 2,627 734 18,261 2,802 11,956 2,593 9,363 367
171 301 7,961 2,133 574 10,882 2,915 784 20,323 2,991 13,513 3,227 10,286 414
197 314 8,676 2,579 618 11,428 3,398 815 22,481 2,961 15,218 3,677 11,541 547
220 337 9,384 2,911 696 11,950 3,707 887 25,389 3,135 17,625 4,717 12,908 630
242 353 10,186 4,142 756 12,641 5,141 938 27,225 3,204 19,131 4,049 15,082 629
252 387 11,031 4,297 854 13,281 5,174 1,028 27,818 3,366 19,190 4,037 15,153 623
268 423 28 11,968 4,286 953 13,902 4,979 1,107 29,466 3,362 20,377 3,846 16,531 371
288 461 52 13,278 4,708 1,075 14,799 5,248 1,199 32,304 3,566 22,317 4,324 17,993 374
307 490 69 13,935 4,739 1,194 14,388 5,063 1,276 34,981 3,652 24,399 5,967 18,432 386
322 515 79 15,133 7,187 1,317 15,550 7,385 1,353 38,699 4,093 27,013 5,588 21,425 433
329 537 67 15,538 6,950 1,421 15,538 6,950 1,421 37,996 4,337 25,660 4,476 21,184 507
330 553 70 16,287 7,143 1,493 15,868 6,959 1,454 37,325 4,838 24,251 4,295 19,956 435
334 568 71 16,683 7,306 1571 15,874 6,952 1,495 36,643 5,003 22,988 3,616 19,372 503
353 567 70 16,905 6,683 1,608 15,688 6,202 1,493 40,973 5,007 26,919 3,164 23,755 535
376 567 72 17,927 8,249 1,647 16,266 7,485 1,495 43,057 4,815 29,010 3,640 25,370 231
393 571 84 18,695 8,523 1,716 16,632 7,583 1,527 45,982 4,830 31,653 3,760 27,893 239
417 584 97 19,523 8,795 1,793 17,045 7,679 1,566 49,753 5,135 34,580 3,832 30,748 243

NOTE: See Tables B-1 to B-5 for column definitions and NOTES and SOURCE(S). Data are preliminary for 1997-98.
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[91] [92] [93] [94] [95] [96] [97] [98] [99] [100] [101] [102] [103] [104] [105]

132 58 30 6 28 10 46 35 14 11 10 6,370 1,720 3,598
137 60 il 7 28 10 55 40 16 13 11 6,736 1,614 3,988
139 61 32 8 28 10 67 43 18 14 11 7,277 1,606 4,474
147 67 33 10 27 11 75 49 21 14 14 8,963 1,800 5,906
146 63 34 11 27 11 90 58 24 14 20 10,860 2,009 7,529
150 65 35 12 27 11 106 69 30 14 25 12,118 2,272 8,415
161 72 37 12 28 12 120 85 43 15 27 12,779 2,512 8,675
182 91 38 13 29 12 125 108 63 17 28 13,144 2,641 8,719
195 101 40 13 29 12 140 135 83 17 35 13,232 2,838 8,398
211 114 40 13 30 13 159 162 98 19 45 15,471 2,972 10,273
228 128 42 14 32 13 178 183 115 19 49 15,984 3,354 10,187
244 135 44 14 36 16 203 196 130 19 47 17,111 3,866 10,368
291 166 47 13 41 24 205 213 140 21 52 17,470 3,980 10,465
340 201 46 14 46 33 210 234 153 24 57 18,068 3,942 10,869
381 230 47 15 54 36 222 251 166 25 60 18,263 4,034 10,691
404 251 44 16 55 38 226 276 186 28 62 18,601 4,021 10,988
412 251 49 16 55 41 212 308 210 32 66 18,824 4,248 11,030
439 273 49 17 54 46 215 328 225 33 70 18,839 4,377 10,925
487 299 58 19 63 48 213 349 241 34 74 18,146 4,226 10,443
571 355 70 19 78 49 223 357 243 35 79 18,247 4,291 10,194
719 455 85 25 95 59 215 376 257 36 83 18,872 4,327 10,524
765 457 94 30 114 69 184 423 290 40 93 19,008 4,295 10,834
892 532 107 36 133 85 211 463 315 43 105 19,121 4,542 10,527
1,029 590 127 44 161 108 249 506 338 48 120 20,121 4,643 11,100
1,096 616 131 49 185 116 297 543 355 53 135 20,352 4,387 11,436
1,215 660 146 58 222 129 324 614 409 55 150 21,016 4,405 11,918
1,363 750 161 68 257 127 360 710 480 60 170 21,860 4,373 12,629
1,574 895 168 83 292 137 421 734 489 65 180 22,749 4,220 13,550
1,750 950 192 103 352 153 422 786 521 75 190 24,828 4,138 15,757
1,879 983 210 119 393 174 433 825 550 85 190 26,024 3,993 17,039
2,051 1,088 208 133 431 190 473 880 585 95 200 27,778 4,089 18,470
2,288 1,208 231 162 479 207 548 918 594 110 214 29,611 3,900 20,045
2,473 1,280 251 188 532 223 579 947 581 127 238 32,330 3,992 22,444
2,707 1,362 290 223 599 233 554 1,000 600 144 256 33,786 3,976 23,742
3,071 1,549 323 251 685 264 532 1,037 593 155 289 33,492 4,052 23,104
3,647 1,894 365 290 785 312 547 1,097 599 170 328 66 34,227 3,905 23,669
4,115 2,102 409 337 908 360 603 1,258 695 191 372 70 36,005 3,975 24,874
4,369 2,148 443 374 1,008 397 689 1,405 780 212 413 81 37,373 3,902 26,067
4,543 2,176 470 389 1,085 424 927 1,603 921 231 451 86 39,764 4,206 217,757
4,810 2,375 471 406 1,111 446 940 1,660 933 243 483 81 37,996 4,337 25,660
5,075 2,508 493 436 1,159 479 962 1,661 900 251 511 103 36,365 4,714 23,627
5,296 2,598 500 454 1,239 504 985 1,756 960 259 537 112 34,868 4,761 21,875
5,555 2,721 537 478 1,304 516 1,060 1,766 935 281 550 131 38,023 4,647 24,981
5,783 2,841 546 506 1,364 525 1,275 1,821 952 306 562 122 39,068 4,369 26,322
5,868 2,868 537 522 1,420 520 1,385 1,884 980 326 578 123 40,910 4,298 28,161
6,164 3,024 556 551 1,498 535 1,562 1,966 1,012 353 602 104 43,438 4,483 30,190

NOTE: See Tables B-1 to B-5 for column definitions and NOTES and SOURCE(S). Data are preliminary for 1997-98.
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[106] [107] [108] [109] [110] [111] [112] [113] [114] [115] [116] [117] [118] [119] [120]
1,427 2,170 653 287 147 31 138 50 227 173 69 55 50
1,578 2,411 670 295 153 36 137 49 267 196 78 64 54
1,774 2,700 669 292 155 40 133 49 321 207 87 68 53
2,208 3,698 682 310 153 44 124 51 348 226 95 65 65
3,057 4,472 657 282 152 51 123 50 406 259 106 63 90
3,408 5,007 659 285 153 53 119 50 468 304 132 62 110
3,542 5,133 702 315 160 53 121 52 522 368 185 65 118
3,580 5,140 783 389 164 56 123 52 538 462 269 73 120
3,449 4,949 829 428 169 55 125 52 595 571 350 72 149
4,241 6,032 883 477 169 56 127 55 666 677 409 80 189
4,175 6,012 946 530 172 58 131 55 738 759 477 79 203
3,995 6,373 253 996 549 181 56 145 64 827 801 531 78 192
3,974 6,490 184 1,167 666 187 52 166 95 820 853 561 84 208
3,841 7,028 206 1,323 783 181 53 179 128 818 910 594 93 222
3,711 6,980 313 1,439 867 178 58 203 134 838 948 627 94 227
3,459 7,529 315 1,462 909 161 58 198 137 817 999 673 101 224
3,179 7,851 328 1,424 868 168 55 189 143 731 1,064 726 111 228
3,123 7,802 318 1,439 896 161 55 177 150 704 1,076 738 108 230
2,829 7,614 209 1,517 933 181 58 197 148 664 1,087 750 106 231
2,528 7,666 320 1,709 1,063 209 58 234 146 666 1,067 726 105 236
2,501 8,023 312 2,036 1,290 241 69 268 168 608 1,065 728 102 235
2,352 8,482 312 1,988 1,189 245 79 297 179 479 1,100 754 104 242
2,354 8,173 330 2,120 1,265 253 86 316 201 501 1,100 748 102 249
2,319 8,781 375 2,311 1,324 286 98 361 242 558 1,135 758 108 269
2,347 9,089 447 2,311 1,299 276 102 389 244 627 1,145 748 112 285
2,348 9,570 462 2,388 1,297 287 114 437 253 637 1,206 803 108 295
2,363 10,266 453 2,469 1,358 292 123 465 230 652 1,286 869 109 308
2,694 10,857 456 2,609 1,483 278 138 483 226 698 1,216 810 108 298
3,093 12,663 451 2,651 1,439 291 156 533 232 640 1,191 790 114 288
3,695 13,343 523 2,677 1,400 300 169 560 248 617 1,176 784 121 271
4,411 14,060 566 2,804 1,488 285 182 590 260 647 1,203 800 130 273
4,843 15,202 720 3,014 1,591 304 214 631 273 722 1,210 782 145 282
6,007 16,437 802 3,149 1,629 319 240 677 284 738 1,206 740 162 303
5,025 18,717 781 3,360 1,691 360 276 743 289 687 1,241 745 179 317
4,860 18,243 750 3,697 1,865 388 302 824 318 640 1,248 714 186 348
4,467 19,202 431 4,236 2,200 424 337 912 362 635 1,274 695 198 381 76
4,819 20,055 417 4,587 2,343 455 375 1,012 402 672 1,402 774 213 415 78
6,375 19,692 412 4,668 2,294 473 399 1,077 424 736 1,501 833 227 441 87
5,742 22,015 445 4,668 2,236 483 400 1,115 435 952 1,647 946 238 463 89
4,476 21,184 507 4,810 2,375 471 406 1,111 446 940 1,660 933 243 483 81
4,185 19,443 424 4,944 2,444 480 425 1,129 466 937 1,618 876 244 497 100
3,441 18,434 479 5,040 2,472 476 432 1,179 480 937 1,671 913 247 511 106
2,936 22,044 496 5,155 2,525 498 443 1,210 478 983 1,639 868 261 510 122
3,303 23,020 210 5,247 2,578 496 459 1,238 476 1,157 1,652 864 278 510 11
3,345 24,816 212 5,221 2,552 478 465 1,264 463 1,232 1,676 872 290 514 110
3,345 26,845 212 5,382 2,641 485 481 1,308 468 1,364 1,717 883 308 525 91

NOTE: See Tables B-1 to B-5 for column definitions and NOTES and SOURCE(S). Data are preliminary for 1997-98.
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[121] [122] [123] [124] [125] [126] [127] [128] [129] [130] [131] [132] [133] [134] [135]
753 455 20 3,730 2,256 99 3,409 567 2,753 1,123 1,630 16 8 3
782 512 21 3,833 2,510 103 3,730 537 3,090 1,405 1,685 17 9 3
846 582 21 4,079 2,807 102 4,186 543 3,523 1,785 1,738 19 10 4
1,022 818 25 4,761 3,808 116 5,850 631 5,084 2,817 2,267 25 14 4
1,300 1,017 31 5,859 4,586 140 6,675 728 5,790 3,616 2,174 26 12 5
1,491 1,163 36 6,565 5,121 160 7,210 842 6,183 3,942 2,241 27 12 6
1,624 1,205 39 7,076 5,252 170 8,458 940 7,307 4,750 2,557 30 14 6
1,726 1,226 40 7,416 5,269 172 9,355 1,003 8,104 5,169 2,935 34 19 6
1,803 1,195 47 7,660 5,076 201 9,924 1,090 8,536 5,347 3,189 36 21 7
2,090 1,470 58 8,765 6,167 243 10,110 1,227 8,527 5,281 3,246 40 23 8
2,237 1,483 62 9,273 6,148 258 11,531 1,465 9,651 6,116 3,535 40 22 8
2,454 1,593 63 10,022 6,506 256 12,507 1,680 10,004 6,156 3,848 359 44 26 8
2,543 1,654 76 10,186 6,627 303 13,214 1,789 10,637 6,218 4,419 298 64 43 8
2,615 1,842 90 10,185 7,174 350 14,486 1,886 11,810 6,849 4,961 271 86 60 9
2,752 1,889 96 10,390 7,132 361 15,328 1,943 12,539 6,795 5,744 302 92 64 9
2,818 2,125 100 10,194 7,688 361 16,144 1,904 13,370 7,044 6,326 293 99 70 8
2,917 2,320 107 10,079 8,017 371 17,046 2,016 14,071 6,944 7,127 332 108 77 8
3,096 2,428 116 10,157 7,965 380 16,926 2,258 13,698 6,232 7,466 340 112 84 6
3,081 2,494 122 9,611 7,778 379 17,395 2,473 13,924 6,167 7,757 391 105 76 7
3,206 2,616 128 9,594 7,828 382 18,733 2,639 15,043 6,533 8,510 402 93 59 11
3,447 2,893 142 9,766 8,194 403 20,192 2,657 16,394 6,621 9,773 399 122 70 17
3,609 3,333 162 9,381 8,665 420 21,488 2,765 17,421 6,553 10,868 479 137 73 20
4,100 3,519 190 9,741 8,361 450 22,691 2,890 18,352 6,783 11,569 535 152 80 21
4,444 4,004 228 9,976 8,987 512 25,059 2,972 20,412 7,522 12,890 654 173 93 24
4,674 4,413 251 9,855 9,303 529 27,655 3,188 22,603 8,275 14,328 675 227 133 26
5,064 4,983 279 9,952 9,792 548 31,047 3,676 25,216 8,756 16,460 753 340 224 32
5,560 5,798 297 10,067 10,498 538 35,460 3,944 29,033 9,888 19,145 810 454 325 34
6,251 6,698 317 10,361 11,102 525 40,701 4,072 33,848 10,957 22,891 882 510 361 37
6,964 8,537 343 10,551 12,933 520 46,060 4,530 38,547 12,791 25,756 950 551 375 42
7,727 9,567 364 11,012 13,634 518 51,713 5,178 43,434 14,215 29,219 989 599 402 46
8,779 10,514 390 11,999 14,372 533 57,560 6,106 48,064 15,522 32,542 1,054 605 393 46
9,535 11,814 422 12,560 15,561 555 66,284 7,078 55,371 17,640 37,731 1,056 660 423 51
10,922 13,224 461 13,908 16,839 587 74,444 8,011 62,020 20,258 41,762 1,102 734 472 55
10,398 15,449 489 12,904 19,172 607 75,796 8,275 62,871 21,517 41,354 1,145 809 513 64
10,699 15,558 554 12,881 18,732 666 79,809 8,176 66,789 24,122 42,667 1,230 890 556 71
10,685 16,992 640 12,411 19,737 743 84,615 8,864 70,353 23,719 46,634 1,414 1,076 691 80
11,734 18,520 733 13,078 20,643 817 87,768 9,355 72,725 21,049 51,676 1,423 1,185 743 90
13,702 19,018 810 14,639 20,318 865 94,118 9,700 78,376 18,966 59,410 1,438 1,359 872 97
14,224 22,045 874 14,616 22,652 899 95,193 8,778 80,286 17,256 63,030 1,383 1,518 998 103
13,650 21,834 929 13,650 21,834 929 99,894 9,098 84,569 17,181 67,388 1,373 1,580 1,045 103
14,041 20,642 989 13,680 20,112 964 99,749 9,071 84,757 16,083 68,674 1,039 1,659 1,096 108
13,777 20,085 1,042 13,109 19,113 991 103,024 8,876 87,890 16,209 71,681 1,196 1,778 1,185 110
13,553 24,514 1,066 12,577 22,749 989 113,316 9,431 97,342 17,824 79,518 1,209 1,816 1,194 118
13,876 26,183 1,087 12,591 23,757 987 121,410 9,077 105,863 17,066 88,797 1,358 1,769 1,123 120
14,185 28,742 1,098 12,620 25,571 977 126,601 9,055 111,010 17,629 93,380 1,403 1,843 1,184 118
14,911 31,652 1,137 13,019 27,634 993 136,438 8,934 120,903 17,965 102,939 1,430 1,902 1,213 122

NOTE: See Tables B-1 to B-5 for column definitions and NOTES and SOURCE(S). Data are preliminary for 1997-98.
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[136] [137] [138] [139] [140] [141] [142] [143] [144] [145] [146] [147] [148] [149] [150]

1 3 1 46 29 17 6 6 16,894 2,807 13,642 5,565 8,077

1 3 1 55 32 18 7 7 18,277 2,631 15,140 6,884 8,256

1 3 1 68 34 19 8 7 20,181 2,616 16,986 8,607 8,380

2 3 1 76 35 20 8 7 27,248 2,937 23,680 13,121 10,559

2 4 2 95 37 21 8 8 30,092 3,280 26,105 16,303 9,802

3 4 2 117 42 25 8 9 31,747 3,705 27,226 17,358 9,868

3 4 2 131 51 32 9 10 36,854 4,096 31,839 20,697 11,142

3 5 2 146 69 49 10 10 40,202 4,308 34,826 22,213 12,613

2 5 2 165 97 73 10 14 42,156 4,628 36,262 22,715 13,547

2 6 2 185 132 103 11 18 42,408 5,147 35,768 22,152 13,616

2 6 2 210 165 134 11 20 47,806 6,074 40,012 25,357 14,656
2 6 2 231 188 159 11 18 51,089 6,863 40,866 25,147 15,719 1,467
2 7 4 212 215 183 12 20 52,939 7,165 42,616 24,912 17,704 1,194
2 9 5 198 236 199 14 23 56,432 7,347 46,007 26,681 19,326 1,056
2 10 6 206 247 208 15 24 57,863 7,335 47,335 25,651 21,684 1,140
4 9 9 219 259 217 16 26 58,407 6,889 48,372 25,485 22,887 1,060
5 8 10 243 277 231 18 28 58,903 6,965 48,621 23,994 24,627 1,147
5 7 10 251 268 220 18 30 55,533 7,408 44,941 20,446 24,495 1,115
5 8 9 257 246 194 19 33 54,258 7,712 43,431 19,236 24,195 1,220
3 12 8 290 267 213 19 35 56,054 7,897 45,012 19,548 25,464 1,203
5 19 12 295 326 268 20 38 57,202 7,527 46,442 18,756 27,686 1,130
6 24 15 309 377 314 21 42 55,856 7,189 45,285 17,034 28,251 1,245
8 27 16 359 403 330 22 51 53,910 6,866 43,602 16,115 27,486 1,271
10 30 16 424 425 341 23 61 56,250 6,671 45,818 16,384 28,934 1,468
14 37 17 503 459 359 27 73 58,307 6,721 47,655 17,447 30,209 1,423
15 48 22 542 520 403 30 87 61,008 7,224 49,550 17,206 32,344 1,480
15 53 27 603 617 483 35 99 64,205 7,141 52,567 17,903 34,664 1,467
18 64 30 719 670 525 40 105 67,463 6,750 56,105 18,162 37,943 1,462
23 77 34 778 704 549 45 110 69,777 6,863 58,396 19,377 39,018 1,439
26 86 38 745 769 599 50 120 73,697 7,379 61,898 20,258 41,640 1,409
29 95 42 832 900 715 55 130 78,677 8,346 65,697 21,217 44,481 1,441
36 105 46 986 1,133 925 65 143 87,307 9,323 72,933 23,235 49,698 1,391
41 117 49 1,244 1,334 1,100 75 159 94,797 10,201 78,976 25,797 53,180 1,403
49 131 51 1,504 1,193 938 85 171 94,063 10,269 78,023 26,703 51,320 1,421
55 150 58 1,670 1,055 771 91 193 96,086 9,843 80,411 29,042 51,369 1,481
64 172 68 1,762 726 407 100 219 420 98,287 10,296 81,720 27,551 54,169 1,642
74 199 79 1,782 868 507 112 248 430 97,824 10,427 81,058 23,461 57,597 1,586
82 221 87 1,735 1,019 619 125 275 490 100,553 10,364 83,735 20,263 63,472 1,536
85 238 93 1,537 1,159 722 136 301 533 97,814 9,019 82,497 17,731 64,766 1,421
89 244 98 1,452 1,223 758 143 322 599 99,894 9,098 84,569 17,181 67,388 1,373
96 254 105 1,374 1,274 787 147 340 574 97,184 8,838 82,577 15,669 66,908 1,012
100 272 111 1,386 1,325 815 152 358 573 98,035 8,446 83,633 15,424 68,209 1,138
105 286 113 1,638 1,275 743 165 367 606 105,156 8,752 90,332 16,540 73,792 1,122
111 299 115 1,524 1,251 696 180 375 568 110,162 8,236 96,056 15,485 80,571 1,232
115 312 114 1,420 1,279 701 192 385 593 112,634 8,056 98,763 15,684 83,079 1,248
121 329 118 1,279 1,398 789 208 401 592 119,118 7,800 105,556 15,684 89,871 1,248

NOTE: See Tables B-1 to B-5 for column definitions and NOTES and SOURCE(S). Data are preliminary for 1997-98.
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[151] [152] [153] [154] [155] [156] [157] [158] [159] [160] [161] [162] [163] [164] [165]
77 41 13 5 13 5 227 141 82 30 30 1,760 1,637 7
83 43 16 5 14 5 268 154 86 34 34 2,023 1,693 8
92 47 18 6 16 5 325 162 89 39 34 2,423 1,747 8
116 66 19 9 16 6 355 161 91 37 33 3,558 2,271 8
115 54 23 10 19 9 428 165 92 36 36 4,471 2,184 10
120 54 25 13 19 9 513 183 108 35 40 4,937 2,252 11
129 62 25 13 19 9 569 222 139 39 44 5,867 2,569 12
147 80 27 12 20 9 626 294 208 43 43 6,384 2,948 12
154 88 28 8 21 8 700 412 310 42 59 6,695 3,201 16
168 95 32 8 24 8 774 552 430 46 76 6,818 3,259 20
166 91 33 8 25 8 870 684 556 46 83 7,947 3,548 22
181 105 32 8 26 9 945 768 650 45 74 8,611 3,861 20
255 170 33 8 30 14 848 859 731 48 80 8,741 4,433 24
333 234 36 8 36 19 771 917 773 55 90 9,463 4,977 28
345 243 34 8 39 22 778 931 783 57 91 9,518 5,761 30
357 252 28 13 34 31 792 937 785 58 94 9,747 6,346 35
374 267 26 17 29 35 840 955 796 62 97 9,842 7,150 38
367 275 21 16 23 33 822 879 722 59 98 9,384 7,489 40
328 237 23 14 25 29 800 767 605 59 103 9,557 7,781 42
277 176 32 10 35 24 866 799 637 57 105 10,135 8,532 43
345 199 47 13 53 33 835 922 758 57 108 10,310 9,798 50
355 189 51 16 62 38 803 979 815 55 109 10,493 10,895 57
361 191 51 18 64 38 852 957 784 52 121 10,977 11,599 67
389 209 53 23 67 36 951 954 765 52 137 12,006 12,923 77
479 279 55 30 78 36 1,061 968 757 57 154 13,133 14,369 90
669 440 62 29 94 44 1,064 1,021 791 59 171 14,353 16,505 109
821 588 61 27 97 49 1,093 1,116 874 63 179 16,053 19,195 126
845 598 61 30 106 50 1,191 1,111 870 66 174 17,516 22,949 135
835 568 64 34 117 51 1,178 1,066 831 68 167 19,973 25,824 144
854 573 66 37 123 54 1,061 1,096 853 71 171 22,128 29,295 158
827 538 63 40 129 57 1,137 1,230 977 75 178 24,622 32,626 172
869 557 67 47 138 60 1,299 1,492 1,218 86 188 28,108 37,832 188
935 602 70 53 149 62 1,584 1,698 1,401 95 202 32,187 41,878 208
1,004 637 79 61 163 63 1,866 1,480 1,163 105 212 33,892 41,488 222
1,072 669 85 66 181 70 2,010 1,270 928 110 232 36,524 42,813 251
1,249 803 93 74 200 79 2,047 844 473 116 254 488 37,278 46,798 287
1,320 828 100 82 222 88 1,986 967 565 125 277 480 35,289 51,862 327
1,452 931 104 88 236 93 1,854 1,089 661 134 294 524 33,820 59,617 362
1,559 1,025 106 88 245 96 1,579 1,191 742 140 309 547 31,206 63,251 394
1,580 1,045 103 89 244 98 1,452 1,223 758 143 322 599 31,506 67,620 420
1,617 1,068 105 93 248 102 1,338 1,242 766 144 332 560 30,024 68,917 445
1,692 1,128 104 95 259 105 1,319 1,261 775 145 341 546 30,240 71,933 469
1,686 1,108 109 97 266 105 1,520 1,183 689 154 340 562 32,644 79,788 480
1,605 1,019 109 101 272 105 1,383 1,135 631 164 340 515 31,412 89,088 490
1,639 1,054 105 102 277 102 1,263 1,138 624 171 343 527 31,985 93,687 499
1,660 1,059 106 106 287 103 1,116 1,220 689 181 350 517 32,201 103,267 519

NOTE: See Tables B-1 to B-5 for column definitions and NOTES and SOURCE(S). Data are preliminary for 1997-98.
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[166] [167] [168] [169] [170] [171] [172] [173] [174] [175]

8,722 8,112 35 380 0.2018 1,881.6 11,765 1.36 0.73 0.63

9,912 8,295 39 381 0.2041 1,868.2 12,324 1.47 0.81 0.66
11,684 8,425 39 415 0.2074 | 2,001.4 12,893 1.51 0.86 0.64
16,570 10,605 38 438 0.2147 2,040.1 16,379 1.94 1.13 0.80
20,158 9,848 45 461 0.2218 2,078.4 16,548 214 1.35 0.80
21,738 9,916 48 467 0.2271 2,057.7 17,334 2.33 1.49 0.84
25,563 11,194 52 507 0.2295 2,210.0 18,812 2.46 1.60 0.85
27,436 12,668 52 527 0.2327 2,263.0 20,587 2.60 1.69 0.91
28,441 13,598 68 545 0.2354 | 2,314.4 21,551 2.66 1.73 0.93
28,598 13,670 84 585 0.2384 | 2,454.7 23,031 2.66 1.72 0.94
32,947 14,710 91 617 0.2412 2,559.7 24,313 2.83 1.88 0.95
35,176 15,772 83 663 0.2448 2,708.3 25,849 2.87 1.92 0.95
35,021 17,760 94 719 0.2496 2,881.0 28,226 281 1.83 0.98
36,862 19,388 109 788 0.2567 3,069.0 30,746 2.79 1.79 1.00
35,930 21,749 112 834 0.2649 3,146.8 33,096 2.79 1.74 1.05
35,263 22,958 125 911 0.2764 | 3,294.5 35,058 271 1.64 1.06
34,010 24,706 131 982 0.2894 | 3,393.9 37,152 2.64 1.55 1.09
30,788 24,570 131 1,036 0.3048 3,397.6 36,959 2.53 1.45 1.09
29,810 24,269 132 1,125 0.3206 3,510.3 36,578 2.39 1.35 1.04
30,328 25,530 129 1,237 0.3342 3,702.3 37,956 2.32 1.29 1.03
29,206 27,755 141 1,383 0.3530 3,916.7 40,628 2.24 1.20 1.04
27,275 28,321 147 1,497 0.3847 3,891.1 41,710 2.22 1.15 1.07
26,080 27,556 159 1,631 0.4209 3,874.1 40,694 2.18 1.13 1.05
26,948 29,008 173 1,819 0.4455 | 4,083.1 42,953 2.16 111 1.05
27,689 30,296 190 2,027 0.4743 | 4,2735 44,793 2.13 1.08 1.05
28,205 32,432 215 2,291 05089 | 4,502.7 47,757 212 1.06 1.06
29,065 34,754 228 2,558 0.5523 | 4,630.6 51,004 2.16 1.06 1.10
29,033 38,039 224 2,784 0.6033 | 4,615.0 55,062 2.27 1.07 1.19
30,258 39,121 218 3,116 0.6601 | 4,720.3 58,360 2.32 1.08 1.24
31,535 41,749 225 3,242 0.7017 | 4,620.4 62,020 2.49 1.14 1.34
33,655 44,596 235 3,515 0.7316 | 4,803.9 66,129 2.55 1.18 1.38
37,023 49,831 248 3,902 0.7592 5,140.1 73,263 2.61 1.19 1.43
40,987 53,328 264 4,181 0.7853 5,323.7 78,760 2.74 1.26 1.48
42,059 51,486 275 4,422 0.8058 5,488.0 81,200 271 1.23 1.48
43,973 51,545 302 4,692 0.8306 5,649.3 81,370 2.68 1.24 1.44
43,301 54,359 333 5,050 0.8609 5,865.5 85,413 2.64 1.19 1.46
39,333 57,804 365 5,439 0.8972 6,061.9 90,558 2.60 111 1.49
36,133 63,693 387 5,744 0.9360 6,136.5 96,365 2.64 1.07 157
32,066 64,993 404 5,917 0.9732 6,079.6 102,710 271 1.02 1.69
31,506 67,620 420 6,244 1.0000 6,244.4 104,239 2.64 0.97 1.67
29,252 67,144 434 6,558 1.0264 | 6,389.4 102,141 2.52 0.92 1.60
28,776 68,449 446 6,947 1.0509 6,610.5 102,661 243 0.87 1.55
30,293 74,043 445 7,265 1.0776 6,742.2 111,306 2.52 0.87 1.65
28,502 80,835 445 7,636 1.1021 6,928.6 120,493 2.57 0.83 1.74
28,456 83,352 444 8,080 1.1240 7,188.5 125,175 2.54 0.80 1.74
28,114 90,158 453 8,456 1.1454 | 7,382.6 134,434 2.61 0.79 1.82

NOTE: See Tables B-1 to B-5 for column definitions and NOTES and SOURCE(S). Data are preliminary for 1997-98.



Table B-7. State expenditures for R&D: Performance by sector, categorized by sources of funds: 1987-95
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Location Year 5/ [Thousands of current dollars]
1987 2,349,977 584,230 1,592,000 900,000 692,000 152,925 85,382 16,449 10,916 29,919 10,259 0 20,822 0
1989 1,232,429 568,243 428,000 213,000 215,000 215,836 119,693 18,339 16,242 45,106 16,456 0 20,350 0
Alabama 1991 1,510,827 700,617 521,000 221,000 300,000 252,998 132,063 27,267 20,348 52,667 20,653 0 36,212 0
1993 1,967,533 833,137 833,000 406,000 427,000 281,209 161,331 26,991 23,729 48,358 20,800 0 20,187 0
1995 1,680,828 642,257 686,000 273,000 413,000 334,689 190,330 6,991 29,164 86,664 21,540 0 17,882 0
1987 90,429 32,840 10,000 D D 47,432 21,523 2,999 3,024 17,960 1,926 0 157 0
1989 117,914 51,178 9,000 D D 56,701 26,659 2,101 3,039 21,869 3,033 0 1,035 0
Alaska 1991 146,091 58,705 18,000 D D 67,432 34,335 1,926 1,547 28,246 1,378 0 1,954 0
1993 129,211 47,833 14,000 D D 66,796 41,616 3,012 4,751 17,412 5 0 582 0
1995 163,396 60,545 30,000 D D 72,216 37,285 5,607 5,470 23,850 4 0 635 0
1987 1,144,281 83,236 845,000 178,000 667,000 181,263 80,955 8,965 17,456 61,644 12,243 26,000 8,782 0
1989 1,293,340 118,284 917,000 220,000 697,000 223,834 105,367 7,949 12,500 86,076 11,942 27,600 6,622 0
Arizona 1991 1,398,709 132,341 944,000 199,000 745,000 284,128 131,627 7,945 19,519 109,028 16,009 27,400 10,840 0
1993 1,607,378 206,067 | 1,042,000 298,000 744,000 310,721 149,803 6,333 18,889 112,596 23,100 40,000 8,590 0
1995 1,987,119 169,700 1,356,000 620,000 736,000 380,216 210,475 8,080 23,238 126,380 12,043 75,005 6,198 0
1987 195,660 24,196 135,000 D D 35,529 12,257 9,352 2,829 8,028 3,063 0 935 0
1989 120,875 25,071 51,000 D D 43,676 14,213 12,186 4,123 9,521 3,633 0 1,128 0
Arkansas 1991 198,271 35,180 106,000 D D 55,081 20,178 13,958 4,514 12,945 3,486 0 2,010 0
1993 301,143 40,657 185,000 D D 74,011 25,362 23,666 6,767 14,774 3,442 0 1,475 0
1995 329,500 57,563 181,000 D D 87,799 33,348 23,779 7,693 19,717 3,262 0 3,138 0
1987 25,520,939 2,011,033 | 19,475,000 | 10,963,000 | 8,512,000 | 1,554,787 | 1,066,099 36,570 72,260 289,604 90,254 | 2,097,000 383,119 0
1989 30,885,676 2,478,100 | 23,675,000 | 12,857,000 | 10,818,000 [ 1,850,062 | 1,285,165 43,546 83,218 321,615 116,518 | 2,385,300 252,148 245,066
California 1991 28,346,287 1,885,275 | 21,279,000 | 8,911,000 | 12,368,000 | 2,146,235 | 1,436,542 84,176 86,265 389,156 150,096 | 2,562,800 326,127 146,850
1993 33,721,294 1,785,138 | 26,541,000 | 7,463,000 | 19,078,000 | 2,380,144 | 1,629,545 112,454 99,291 367,857 170,997 | 2,499,000 338,161 177,851
1995 36,133,144 1,843,729 | 28,710,000 | 6,925,000 | 21,785,000 | 2,594,280 | 1,796,691 107,055 120,080 372,941 197,513 | 2,377,815 361,960 245,360
1987 1,704,333 132,807 | 1,261,000 282,000 979,000 185,699 136,003 8,771 8,728 17,682 14,515 52,000 72,827 0
1989 1,648,885 116,787 1,162,000 251,000 911,000 226,555 167,043 10,679 14,381 17,735 16,717 63,300 29,354 50,889
Colorado 1991 NA 275,312 D D| 1,751,000 260,587 187,819 12,905 16,481 23,078 20,304 78,300 33,718 72,558
1993 2,864,058 169,821 2,111,000 252,000 | 1,859,000 331,081 222,107 18,026 23,651 41,797 25,500 99,000 41,852 111,304
1995 2,603,149 167,869 | 1,865,000 274,000 | 1,591,000 393,809 260,247 21,998 24,470 51,690 35,404 125,310 46,418 4,743

See explanatory information and SOURCE at end of table.
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1987 2,471,219 17,719 | 2,216,000 632,000 | 1,584,000 230,790 155,717 2,495 9,298 39,761 23,519 0 6,710 0
1989 2,744,751 37,810 | 2,410,000 680,000 | 1,730,000 284,410 187,212 5,430 11,630 56,999 23,139 0 12,531 0
Connecticut 1991 1,917,105 46,602 | 1,535,000 504,000 | 1,031,000 320,935 197,120 5,996 16,121 73,778 27,920 0 14,568 0
1993 2,808,827 52,905 | 2,373,000 419,000 | 1,954,000 364,708 220,562 10,067 18,351 80,829 34,899 0 18,214 0
1995 4,310,652 17,690 | 3,906,000 389,000 | 3,517,000 377,225 227,915 18,732 20,327 78,243 32,008 0 9,737 0
1987 NA 2,874 D D D 31,681 13,662 1,995 3,659 10,117 2,248 0 2,647 0
1989 NA 3,133 D D D 37,194 17,083 2,603 4,073 11,125 2,310 0 2,110 0
Delaware 1991 NA 8,605 D D D 44,696 20,053 4,024 4,732 12,724 3,163 0 2,883 0
1993 1,248,672 12,053 | 1,181,000 24,000 | 1,157,000 52,627 26,170 3,710 4,857 13,937 3,953 0 2,992 0
1995 1,148,632 15,477 | 1,077,000 12,000 | 1,065,000 53,161 27,352 2,144 3,681 14,560 5,424 0 2,994 0
1987 NA 1,208,569 D D D 85,470 62,968 484 4,192 11,642 6,184 0 100,959 0
o 1989 NA 1,521,715 D D 23,000 111,325 84,274 480 7,924 13,022 5,625 0 136,744 0
gflglr;tb?; 1991 1,736,670 1,432,998 40,000 16,000 24,000 118,398 86,793 463 7,279 12,718 11,145 0 145,274 0
1993 2,543,172 1,712,811 540,000 21,000 519,000 145,218 100,345 1,038 10,313 18,346 15,176 0 144,543 600
1995 3,128,187 2,106,208 672,000 17,000 656,000 181,461 132,770 814 13,297 19,937 14,643 0 168,518 0
1987 3,136,347 719,058 | 2,133,000 892,000 | 1,241,000 278,847 129,474 13,889 20,334 98,188 16,962 0 5,442 0
1989 3,374,947 642,074 | 2,341,000 | 1,167,000 | 1,174,000 385,556 200,742 25,655 20,660 112,906 25,593 0 6,317 0
Florida 1991 3,699,966 657,605 [ 2,599,000 934,000 | 1,665,000 438,054 220,683 36,736 35,690 116,339 28,606 0 5,307 0
1993 3,525,284 607,692 | 2,425,000 970,000 | 1,455,000 488,551 267,717 31,641 40,565 119,937 28,691 0 4,041 0
1995 5,222,709 554,440 | 4,101,000 | 1,634,000 | 2,467,000 559,104 317,081 41,466 36,382 135,110 29,065 0 8,165 0
1987 1,430,455 96,266 | 1,001,000 D D 331,000 151,367 39,621 34,196 95,827 9,989 0 2,189 0
1989 1,309,760 157,925 719,000 D D 424,424 210,248 40,141 35,635 126,231 12,169 0 8,411 0
Georgia 1991 1,478,861 121,008 868,000 89,000 779,000 484,019 238,664 43,222 40,010 149,645 12,478 0 5,834 0
1993 1,577,360 159,002 860,000 63,000 797,000 546,960 273,079 39,325 51,968 167,509 15,079 0 11,398 0
1995 2,112,474 272,178 | 1,175,000 142,000 | 1,031,000 657,530 302,390 53,611 55,018 221,785 24,726 0 7,766 0
1987 158,274 23,218 73,000 54,000 19,000 57,345 34,472 19,317 261 2,591 704 0 4,711 0
1989 123,204 36,400 9,000 2,000 7,000 70,733 40,574 24,759 799 3,686 915 0 7,071 0
Hawali 1991 144,656 44,537 11,000 D D 78,166 44,857 27,321 856 3,391 1,741 0 10,953 0
1993 380,150 41,703 255,000 D D 73,961 41,362 27,099 151 3,109 2,240 0 9,486 0
1995 169,252 62,303 14,000 D D 78,429 44,238 26,789 299 3,738 3,365 0 14,520 0

See explanatory information and SOURCE at end of table.
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1987 528,396 15,342 488,000 386,000 102,000 24,779 8,988 8,314 2,899 4,436 142 0 275 0
1989 NA 18,785 D D 161,000 33,191 12,585 8,112 4,199 8,148 147 0 531 0
Idaho 1991 NA 36,666 D D D 41,437 15,681 8,604 5,050 11,697 405 0 777 0
1993 477,563 37,396 391,000 D D 48,774 17,026 12,550 7,286 11,068 844 0 393 0
1995 913,961 27,792 827,000 D D 58,621 19,710 13,615 7,408 16,350 1,538 0 548 0
1987 5,337,890 72,532 | 4,284,000 940,000 | 3,344,000 498,221 293,929 30,610 23,791 117,826 32,065 444,000 39,137 0
1989 5,305,752 59,321 | 4,050,000 D D 602,558 338,082 33,881 38,990 150,694 40,911 528,400 65,473 0
lllinois 1991 6,413,236 68,151 | 5,027,000 190,000 | 4,837,000 697,565 361,461 52,573 49,583 177,424 56,524 573,500 47,020 0
1993 6,777,207 83,136 | 5,242,000 236,000 | 5,006,000 757,508 424,745 45,716 44,745 178,026 64,276 649,000 45,563 0
1995 7,486,236 80,626 | 5,776,000 146,000 | 5,630,000 817,640 467,952 46,903 43,048 195,052 64,685 770,554 41,416 0
1987 2,197,318 64,245 | 1,944,000 353,000 | 1,591,000 188,086 111,413 15,772 17,203 37,627 6,071 0 987 0
1989 2,120,117 74,520 | 1,815,000 D D 227,266 136,040 18,911 18,419 43,658 10,238 0 3,331 0
Indiana 1991 2,346,791 92,036 | 1,988,000 226,000 | 1,762,000 262,508 143,761 20,347 19,726 61,425 17,249 0 4,247 0
1993 2,560,252 77,330 | 2,177,000 D D 302,811 167,743 20,552 22,535 65,991 25,990 0 3,111 0
1995 3,162,376 62,061 | 2,721,000 382,000 | 2,339,000 375,719 197,095 22,463 34,542 101,283 20,336 0 3,596 0
1987 540,156 20,217 343,000 D D 157,539 76,915 16,653 6,212 49,668 8,091 19,000 400 0
1989 616,408 20,447 363,000 D D 209,394 103,360 24,839 14,711 60,863 5,621 21,800 1,767 0
lowa 1991 777,130 26,977 461,000 D D 259,437 123,858 34,147 14,372 74,471 12,589 26,400 3,316 0
1993 902,050 30,424 533,000 D D 298,745 145,006 38,218 17,907 80,919 16,695 37,000 2,881 0
1995 1,391,005 37,257 998,000 D D 322,769 163,620 47,279 19,391 77,793 14,686 31,925 1,054 0
1987 1,282,752 9,073 | 1,179,000 D D 93,931 37,386 20,031 5,433 27,607 3,474 0 748 0
1989 522,687 9,034 404,000 94,000 310,000 107,856 44,292 24,159 5,187 30,204 4,014 0 1,797 0
Kansas 1991 NA 11,961 D D D 124,174 43,913 28,967 7,292 39,897 4,105 0 5,219 0
1993 463,570 12,198 292,000 47,000 245,000 154,103 59,635 36,640 7,527 44,215 6,086 0 5,269 0
1995 763,702 12,296 569,000 D D 181,496 70,026 39,353 11,434 52,517 8,166 0 910 0
1987 353,868 26,692 249,000 D D 78,008 30,778 10,841 6,715 26,545 3,129 0 168 0
1989 343,099 31,159 226,000 D 226,000 83,998 32,963 7,113 7,516 30,593 5,813 0 1,942 0
Kentucky 1991 316,616 62,279 154,000 D D 97,989 38,386 6,122 10,569 38,008 4,904 0 2,348 0
1993 428,684 15,728 289,000 7,000 282,000 122,409 55,698 6,198 13,575 42,013 4,925 0 1,547 0
1995 593,797 5,911 452,000 4,000 448,000 134,784 59,811 9,589 16,627 43,883 4,874 0 1,102 0

See explanatory information and SOURCE at end of table.
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1987 317,932 34,619 134,000 D D 148,563 54,367 31,850 7,154 42,639 12,553 0 750 0
1989 385,930 36,410 168,000 D D 180,032 69,219 40,758 8,193 47,129 14,733 0 1,488 0
Louisiana 1991 453,098 43,104 172,000 16,000 156,000 235,726 98,860 62,167 15,678 44,184 14,837 0 2,268 0
1993 469,705 42,557 170,000 D D 255,171 95,891 64,306 16,508 61,267 17,199 0 1,977 0
1995 422,967 45,108 61,000 D D 314,996 135,838 71,898 21,317 66,446 19,497 0 1,863 0
1987 76,367 5,493 41,000 D 41,000 16,952 7,787 315 2,051 5,740 1,059 0 12,922 0
1989 72,733 4,394 33,000 D 33,000 19,974 8,288 584 4,002 6,567 533 0 15,365 0
Maine 1991 NA 13,862 D D D 27,082 10,062 2,197 4,719 9,504 600 0 16,456 0
1993 113,937 13,003 59,000 D D 24,879 8,959 1,711 4117 9,674 418 0 17,055 0
1995 345,449 4,238 286,000 D D 31,901 15,789 2,005 4,158 9,357 592 0 23,310 0
1987 4,623,170 2,507,828 | 1,350,000 608,000 742,000 723,915 576,698 50,425 25,803 59,733 11,256 0 41,427 0
1989 4,972,713 2,915,588 | 1,088,000 552,000 536,000 900,007 705,292 61,216 35,556 74,426 23,517 0 68,533 585
Maryland 1991 5,736,048 3,332,276 | 1,203,000 666,000 537,000 | 1,050,023 787,317 79,047 39,832 113,214 30,613 0 149,107 1,642
1993 7,530,401 4,116,718 | 2,076,000 | 1,287,000 789,000 | 1,128,066 842,053 90,237 47,604 115,976 32,196 0 204,180 5,437
1995 6,865,287 4,472,415 1,075,000 287,000 788,000 | 1,159,866 894,585 75,759 55,111 84,508 49,903 0 156,442 1,564
1987 7,773,057 575,855 | 5,492,000 | 1,468,000 | 4,024,000 719,581 536,999 18,390 64,806 37,790 61,596 354,000 631,621 0
1989 7,948,303 401,091 | 5,825,000 | 1,691,000 | 4,134,000 867,521 621,789 18,529 78,727 58,681 89,795 364,100 419,725 70,866
Massachusetts 1991 8,565,279 277,787 | 6,335,000 | 1,480,000 | 4,855,000 953,708 680,168 13,090 90,390 71,025 99,035 389,000 433,698 176,086
1993 9,497,975 383,885 | 6,952,000 | 1,878,000 | 5,074,000 | 1,105,791 771,864 15,462 98,270 91,877 128,318 355,000 525,805 175,494
1995 9,969,508 315,749 | 7,416,000 | 1,458,000 | 5,958,000 | 1,147,150 824,826 13,240 89,409 92,116 127,559 344,657 587,363 158,589
1987 7,919,304 87,364 | 7,415,000 115,000 | 7,300,000 396,580 207,729 30,320 25,146 103,830 29,555 0 20,360 0
1989 9,058,245 71,349 | 8,468,000 99,000 | 8,369,000 487,192 263,506 35,983 36,310 116,135 35,258 0 31,704 0
Michigan 1991 8,850,565 91,833 | 8,116,000 89,000 | 8,027,000 601,189 309,592 42,539 43,684 152,841 52,533 0 41,543 0
1993 10,777,535 95,717 | 9,924,000 153,000 | 9,771,000 699,957 377,278 39,541 47,390 172,114 63,634 0 57,861 0
1995 13,274,875 82,008 | 12,388,000 148,000 | 12,240,000 755,089 417,755 48,961 50,629 180,866 56,878 0 49,778 0
1987 2,529,453 26,388 | 2,242,000 D D 222,381 109,003 37,287 11,056 39,371 25,664 0 38,684 0
1989 2,398,568 31,036 | 2,066,000 D D 258,614 132,880 42,542 12,389 43,713 27,090 0 42,918 0
Minnesota 1991 2,227,672 40,468 | 1,810,000 150,000 | 1,660,000 331471 164,887 53,614 19,270 60,904 32,796 0 45,733 0
1993 2,922,121 40,129 | 2,458,000 378,000 | 2,080,000 332,033 174,716 49,861 21,524 64,840 21,092 0 91,959 0
1995 3,087,438 30,139 | 2,636,000 315,000 | 2,321,000 336,524 194,819 49,543 23,427 46,235 22,500 0 84,775 0

See explanatory information and SOURCE at end of table.
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1987 236,427 127,489 44,000 D D 59,882 24,532 16,775 4,282 8,897 5,396 0 5,056 0
1989 268,090 130,448 56,000 D D 78,922 35,747 20,493 5,439 9,670 7,573 0 2,720 0
Mississippi 1991 302,380 157,156 41,000 D D 100,383 52,853 20,886 8,892 12,132 5,620 0 3,841 0
1993 324,189 162,622 52,000 D D 105,739 54,715 21,836 9,824 10,960 8,404 0 3,828 0
1995 314,710 132,616 66,000 D D 112,789 62,597 23,778 8,912 11,211 6,291 0 3,305 0
1987 2,171,482 46,007 [ 1,905,000 D D 205,597 113,146 11,753 19,325 49,579 11,794 0 14,878 0
1989 2,709,978 58,176 | 2,380,000 D D 255,009 139,677 14,509 25,151 59,615 16,057 0 16,793 0
Missouri 1991 NA 71,220 D D D 305,780 165,099 19,061 30,195 67,335 24,090 0 22,217 0
1993 1,788,896 51,288 | 1,375,000 D D 344,566 190,959 18,959 31,492 78,490 24,666 0 18,042 0
1995 2,498,360 55,445 | 2,028,000 584,000 | 1,443,000 397,192 212,750 21,486 36,639 92,974 33,343 0 17,723 0
1987 54,381 17,763 7,000 0 7,000 29,425 11,299 7,325 3,197 7,604 0 0 193 0
1989 NA 20,877 D D 5,000 32,450 11,552 7,919 3,242 9,534 203 0 1,077 0
Montana 1991 NA 26,133 D D D 38,149 13,801 8,884 4,406 10,820 238 0 1,340 0
1993 90,438 27,075 14,000 D D 48,080 21,399 9,029 3,234 14,011 407 0 1,283 0
1995 119,109 33,553 17,000 D D 66,879 27,382 12,914 5,825 20,172 586 0 1,677 0
1987 160,209 21,899 62,000 D D 74,468 33,275 16,123 6,664 14,893 3,513 0 1,842 0
1989 181,706 22,074 64,000 D D 93,506 36,761 22,926 9,098 20,676 4,045 0 2,126 0
Nebraska 1991 210,756 21,920 59,000 7,000 52,000 123,711 40,597 35,817 7,845 34,780 4,672 0 6,125 0
1993 294,531 24,730 128,000 14,000 114,000 135,737 38,023 39,576 8,891 36,406 12,841 0 6,064 0
1995 335,930 23,132 150,000 D D 157,044 54,746 42,331 10,933 45,536 3,498 0 5,754 0
1987 167,996 76,509 57,000 D D 34,254 18,563 1,973 3,983 8,805 930 0 233 0
1989 152,642 77,198 29,000 D D 45,555 26,587 2,682 4,296 10,396 1,594 0 889 0
Nevada 1991 261,232 108,614 83,000 63,000 20,000 66,742 38,221 2,608 5,323 19,675 915 0 2,876 0
1993 218,503 71,044 67,000 D D 79,124 43,196 4,361 5,245 25,193 1,129 0 1,335 0
1995 445,028 34,669 322,000 D D 86,902 47,708 6,460 6,941 24,798 995 0 1,457 0
1987 164,130 19,006 94,000 D D 50,928 34,633 2,045 2,081 8,114 4,055 0 196 0
1989 NA 21,510 D D 95,000 62,172 41,816 2,646 2,951 9,333 5,426 0 97 0
New Hampshire 1991 NA 88,342 D D 102,000 78,975 52,833 4,375 3,997 10,225 7,545 0 330 0
1993 438,620 88,839 248,000 D D 99,475 67,727 5,846 4,842 11,768 9,292 0 2,306 0
1995 597,697 30,902 472,000 36,000 436,000 93,073 60,131 3,963 3,919 12,948 12,112 0 1,722 0

See explanatory information and SOURCE at end of table.
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Table B-7. State expenditures for R&D: Performance by sector, categorized by sources of funds: 1987-95

Page 6 of 9
Other
U&C nonprofit | Nonprofit
Performing sector: Total R&D | Federal Govt. Industry Universities & colleges FFRDCs | institutions | FFRDCs
Federal Govt. Federal Non-fed. Federal Federal Federal
Funding sector: Total R&D | Federal Govt. Total i Industry 2/ Total Govt. Govt. Industry U&C Nonprofits |  Govt. 3/ Govt. 4/ Govt. 4/
Location Year 5/ [Thousands of current dollars]
1987 6,724,917 255,275 | 6,141,000 457,000 | 5,684,000 214,696 95,294 37,489 11,780 55,142 14,991 107,000 6,946 0
1989 7,228,887 429,755 | 6,381,000 601,000 | 5,780,000 283,897 119,237 45,150 16,428 82,798 20,284 112,600 21,635 0
New Jersey 1991 8,777,671 512,928 [ 7,810,000 855,000 | 6,955,000 352,310 150,044 43,361 19,502 114,157 25,246 90,800 11,528 105
1993 9,180,997 509,310 | 8,162,000 378,000 | 7,784,000 373,816 166,835 36,361 26,115 116,307 28,198 116,000 11,876 7,995
1995 9,128,185 343,667 | 8,200,000 197,000 | 8,002,000 443,371 208,934 39,535 25,861 135,607 33,434 125,685 11,332 4,130
1987 2,392,370 420,821 993,000 906,000 87,000 132,145 75,923 17,908 20,123 14,187 4,004 835,000 11,404 0
1989 2,679,324 593,878 | 1,034,000 D D 136,189 76,777 14,612 16,433 17,860 10,507 902,400 4,857 8,000
New Mexico 1991 2,589,385 392,967 | 1,064,000 | 1,001,000 63,000 170,139 94,309 15,467 19,530 28,762 12,071 947,600 7,241 7,438
1993 2,751,608 503,783 962,000 D D 186,750 113,060 13,998 18,743 28,507 12,442 1 1,084,000 6,762 8,313
1995 3,295,475 481,047 | 1,461,000 | 1,380,000 81,000 230,393 156,554 17,298 10,696 38,562 7,283 1,109,400 6,218 7,417
1987 8,185,452 160,073 | 6,559,000 | 3,426,000 | 13,904,000 | 1,108,478 758,040 53,349 62,173 126,931 107,985 221,000 136,901 0
1989 9,877,995 89,334 | 8,071,000 | 1,480,000 | 6,591,000 | 1,311,643 854,137 68,474 70,598 170,970 147,464 255,200 150,818 0
New York 1991 10,315,493 173,988 | 8,268,000 | 1,558,000 | 6,710,000 | 1,419,765 918,063 75,490 85,282 190,624 150,306 283,900 169,570 270
1993 10,973,876 131,440 ( 8,820,000 | 1,392,000 | 7,428,000 1,544,702 | 1,052,171 75,571 87,804 180,217 148,939 293,000 184,734 0
1995 10,954,561 117,250 ( 8,651,000 | 1,821,000 | 6,831,000 1,702,414 | 1,107,468 95,941 98,200 206,258 194,547 281,148 202,749 0
1987 2,212,322 129,508 | 1,741,000 5,000 | 1,736,000 313,819 195,177 54,897 23,825 25,757 14,163 0 27,995 0
1989 1,820,827 59,738 | 1,305,000 5,000 | 1,300,000 419,848 261,896 61,259 41,375 41,222 14,096 0 36,241 0
North Carolina 1991 1,965,076 150,956 | 1,285,000 4,000 | 1,281,000 501,841 303,921 71,990 55,079 51,758 19,093 0 21,279 0
1993 2,745,087 174,294 | 1,929,000 16,000 | 1,913,000 604,581 377,983 74,041 69,950 63,862 18,745 0 37,212 0
1995 3,191,790 220,179 | 2,226,000 15,000 | 2,212,000 686,609 431,682 97,647 74,086 61,857 21,337 0 59,002 0
1987 116,487 20,343 60,000 D D 35,912 15,385 13,731 3,578 2,391 827 0 232 0
1989 75,833 20,217 27,000 D 27,000 27,951 19,396 918 2,521 4,113 1,003 0 665 0
North Dakota 1991 NA 23,938 D D D 48,930 21,570 1,327 2,308 22,336 1,389 0 1,231 0
1993 91,534 27,220 9,000 D D 54,175 25,223 1,532 2,173 23,595 1,652 0 1,139 0
1995 97,606 25,042 12,000 D D 59,617 27,841 1,534 3,346 25,043 1,853 0 947 0
1987 4,934,310 991,290 | 3,569,000 | 2,206,000 | 2,807,000 329,344 193,615 35,038 22,265 47,189 31,237 0 44,676 0
1989 5,474,881 1,055,523 | 3,946,000 681,000 | 3,265,000 427,345 242,559 48,072 37,591 62,068 37,055 0 46,013 0
Ohio 1991 5,975,241 688,926 | 4,726,000 778,000 | 3,948,000 503,725 284,791 53,079 37,948 73,765 54,142 0 56,590 0
1993 6,397,650 583,033 | 5,144,000 | 1,030,000 | 4,114,000 593,542 348,166 46,038 47,781 89,146 62,411 0 77,075 0
1995 5,314,554 599,044 | 4,001,000 574,000 | 3,428,000 642,596 375,061 47,690 54,316 106,701 58,828 0 71,914 0

See explanatory information and SOURCE at end of table.
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Table B-7. State expenditures for R&D: Performance by sector, categorized by sources of funds: 1987-95

Page 7 of 9
Other
U&C nonprofit | Nonprofit
Performing sector: Total R&D | Federal Govt. Industry Universities & colleges FFRDCs | institutions | FFRDCs
Federal Govt. Federal Non-fed. Federal Federal Federal
Funding sector: Total R&D | Federal Govt. Total i Industry 2/ Total Govt. Govt. Industry U&C Nonprofits |  Govt. 3/ Govt. 4/ Govt. 4/
Location Year 5/ [Thousands of current dollars]
1987 534,354 33,729 384,000 D D 99,363 25,880 3,463 7,078 57,472 5,470 0 17,262 0
1989 507,700 46,083 332,000 D D 113,279 33,067 5,062 5,667 60,063 9,420 0 16,338 0
Oklahoma 1991 604,019 40,970 392,000 2,000 390,000 152,624 42,806 13,593 8,559 74,265 13,401 0 18,425 0
1993 533,398 34,311 311,000 2,000 309,000 172,968 56,475 22,399 10,320 67,338 16,436 0 15,119 0
1995 528,764 45,104 288,000 38,000 249,000 186,371 59,504 19,699 11,453 79,107 16,608 0 9,289 0
1987 475,890 31,517 294,000 D D 135,326 81,932 18,645 4,059 16,007 14,683 0 15,047 0
1989 578,941 42,199 355,000 30,000 325,000 161,215 99,141 20,860 4,857 16,717 19,640 0 20,527 0
Oregon 1991 600,175 47,486 349,000 21,000 321,000 179,384 108,849 25,727 6,850 21,519 16,439 0 24,305 0
1993 773,855 50,795 471,000 32,000 439,000 225,750 134,956 29,762 8,578 34,209 18,245 0 26,310 0
1995 1,088,654 55,959 741,000 35,000 706,000 258,575 158,076 30,312 11,693 37,453 21,041 0 33,120 0
1987 5,633,446 284,237 | 4,630,000 | 1,380,000 | 3,250,000 611,935 385,912 23,559 66,246 85,399 50,819 14,000 93,274 0
1989 5,790,920 274,016 | 4,632,000 | 1,907,000 | 2,725,000 761,337 468,993 32,466 91,733 109,498 58,647 20,900 102,667 0
Pennsylvania 1991 7,620,947 315,003 | 6,262,000 | 2,060,000 | 4,202,000 878,826 552,239 26,532 100,210 141,865 57,980 27,100 137,865 153
1993 8,277,907 353,951 | 6,711,000 | 1,142,000 | 5,569,000 | 1,019,006 676,963 20,177 111,569 149,296 61,001 35,000 158,950 0
1995 6,918,955 227,520 | 5,331,000 376,000 | 4,955,000 | 1,139,531 754,444 34,954 120,303 164,296 65,534 31,525 189,379 0
1987 553,281 239,969 234,000 D D 65,516 51,313 2,136 5,380 5,293 1,394 0 13,796 0
1989 428,168 195,920 139,000 D D 79,801 56,446 3,276 6,305 11,646 2,128 0 13,447 0
Rhode Island 1991 484,693 226,367 152,000 11,000 141,000 88,448 59,616 5,278 3,709 17,520 2,325 0 17,878 0
1993 484,236 184,784 176,000 12,000 164,000 103,194 71,515 2,812 3212 23,481 2,174 0 20,258 0
1995 896,570 254,302 520,000 D D 105,501 72,461 3,225 2,479 25,644 1,692 0 16,767 0
1987 640,738 11,527 523,000 D D 95,811 34,350 14,061 6,184 37,110 4,106 0 10,400 0
1989 575,597 59,660 386,000 D D 120,137 41,627 17,421 7,906 44,864 8,319 0 9,800 0
South Carolina 1991 594,444 13,955 419,000 D D 151,204 54,045 16,858 15,903 54,011 10,387 0 10,285 0
1993 713,450 38,208 495,000 D D 178,174 73,020 16,057 14,242 52,850 22,005 0 2,068 0
1995 996,261 34,441 739,000 D D 220,088 109,443 17,899 19,364 53,994 19,388 0 2,732 0
1987 21,311 5,685 4,000 0 4,000 11,395 5,129 4,789 472 739 266 0 231 0
1989 22,274 5,563 4,000 D 4,000 12,449 6,166 4,905 316 840 222 0 262 0
South Dakota 1991 32,297 9,470 5,000 D 5,000 15,959 6,917 6,539 310 1,520 673 0 1,868 0
1993 58,634 13,236 22,000 D D 22,196 9,100 9,686 486 2,140 784 0 1,202 0
1995 54,667 13,428 19,000 D 19,000 21,392 10,623 6,772 469 2,341 1,187 0 847 0

See explanatory information and SOURCE at end of table.
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Table B-7. State expenditures for R&D: Performance by sector, categorized by sources of funds: 1987-95

Page 8 of 9
Other
U&C nonprofit | Nonprofit
Performing sector: Total R&D | Federal Govt. Industry Universities & colleges FFRDCs | institutions | FFRDCs
Federal Govt. Federal Non-fed. Federal Federal Federal
Funding sector: Total R&D | Federal Govt. Total i Industry 2/ Total Govt. Govt. Industry U&C Nonprofits |  Govt. 3/ Govt. 4/ Govt. 4/
Location Year 5/ [Thousands of current dollars]
1987 950,871 125,890 649,000 D D 155,163 84,030 28,035 11,757 24,124 7,217 9,000 11,818 0
1989 1,294,796 135,383 930,000 D D 207,471 127,627 31,365 10,367 28,221 9,891 7,800 14,142 0
Tennessee 1991 1,142,486 123,708 737,000 D D 243,763 150,274 32,927 12,359 34,772 13,431 10,400 27,515 100
1993 1,212,807 86,547 792,000 D D 277,686 180,177 31,255 15,743 34,150 16,361 11,000 45,574 0
1995 1,402,742 62,100 | 1,003,000 D D 308,155 191,797 35,395 16,345 45,116 19,502 9,612 19,875 0
1987 5,454,724 340,803 | 4,261,000 | 1,784,000 | 2,477,000 809,781 403,285 92,020 46,903 168,648 98,925 0 43,140 0
1989 6,581,710 464,111 | 5,028,000 | 1,848,000 | 3,180,000 | 1,014,305 488,137 123,805 63,575 210,128 128,660 0 75,294 0
Texas 1991 6,635,249 405,267 | 4,755,000 D D| 1,215,548 550,558 139,019 79,964 283,850 162,157 2,300 257,134 0
1993 6,965,939 467,760 | 4,882,000 640,000 | 4,242,000 | 1,387,088 682,785 157,954 89,554 292,807 163,988 5,000 224,091 0
1995 8,384,534 537,508 | 6,211,000 912,000 | 5,298,000 | 1,472,165 747,687 158,886 102,486 296,606 166,500 0 163,001 860
1987 1,031,253 99,166 809,000 D D 120,878 81,355 13,412 5,734 16,178 4,199 0 2,209 0
1989 620,604 66,414 387,000 D D 164,828 109,053 17,183 5,503 27,822 5,267 0 2,362 0
Utah 1991 664,474 103,269 356,000 51,000 305,000 201,470 137,613 16,756 6,880 33,779 6,442 0 3,735 0
1993 751,165 140,556 411,000 51,000 360,000 194,685 136,630 13,075 9,303 27,825 7,852 0 4,924 0
1995 1,144,080 131,138 803,000 178,000 625,000 202,212 140,600 15,431 9,456 28,065 8,660 0 7,730 0
1987 282,584 3,710 247,000 0 247,000 31,547 22,289 1,805 2,877 3,330 1,246 0 327 0
1989 NA 4,404 D D D 42,743 28,535 2,500 3,486 5,485 2,737 0 2,639 0
Vermont 1991 NA 5,122 D D D 46,541 30,860 2,859 4,181 6,395 2,246 0 4,543 0
1993 342,809 5,601 284,000 D D 49,839 31,530 2,666 4,573 8,253 2,817 0 3,369 0
1995 308,180 4,702 248,000 D D 54,065 32,932 2,454 5,467 9,519 3,693 0 1,413 0
1987 2,558,458 883,844 | 1,342,000 | 1,068,000 274,000 207,934 116,137 36,400 15,895 29,841 9,661 0 124,680 0
o 1989 2,555,475 1,017,754 | 1,126,000 687,000 439,000 278,065 146,712 49,501 21,953 45,348 14,551 13,200 45,439 74,967
Virginia 1991 2,775,919 1,107,423 | 1,115,000 679,000 436,000 342,476 183,798 51,474 31,899 52,857 22,448 28,600 42,826 139,594
1993 2,938,617 1,226,598 | 1,087,000 595,000 492,000 403,201 226,130 46,108 35,822 69,479 25,662 35,000 53,272 133,546
1987 3,520,818 122,468 | 3,071,000 D D 235,927 166,458 5,561 21,183 33,623 9,102 0 91,423 0
1989 3,224,988 111,220 [ 2,716,000 D D 276,385 205,150 6,063 21,393 36,126 8,153 0 60,549 60,334
Washington 1991 3,889,660 132,503 | 3,215,000 D D 349,667 253,381 11,351 28,107 45,229 11,599 0 72,156 120,334
1993 5,421,959 113,263 | 4,689,000 891,000 | 3,798,000 427,763 312,497 13,693 33,506 52,301 15,766 0 75,104 116,829
1995 5,240,679 159,837 | 4,294,000 D D 485,970 340,327 13,761 39,429 77,212 15,241 0 95,900 204,972

See explanatory information and SOURCE at end of table.
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Table B-7. State expenditures for R&D: Performance by sector, categorized by sources of funds: 1987-95

Page 9 of 9
Other
U&C nonprofit | Nonprofit
Performing sector: Total R&D | Federal Govt. Industry Universities & colleges FFRDCs | institutions | FFRDCs
Federal Govt. Federal Non-fed. Federal Federal Federal
Funding sector: Total R&D | Federal Govt. Total i Industry 2/ Total Govt. Govt. Industry U&C Nonprofits |  Govt. 3/ Govt. 4/ Govt. 4/
Location Year 5/ [Thousands of current dollars]
1987 187,642 56,605 87,000 D D 26,704 13,011 871 884 10,736 1,202 17,000 333 0
1989 NA 63,239 D D 80,000 39,368 17,339 1,255 3,963 15,081 1,730 18,400 2,098 0
West Virginia 1991 NA 76,078 D D 69,000 50,772 20,479 1,564 11,170 13,191 4,368 21,900 4,985 0
1993 279,583 93,059 100,000 D D 55,021 31,662 2,004 3,973 14,132 3,250 28,000 3,503 0
1995 475,040 139,595 243,000 D D 53,399 30,464 2,023 3,160 13,470 4,282 33,047 5,999 0
1987 1,538,985 21,745 ] 1,217,000 36,000 | 1,181,000 297,411 170,235 49,800 11,446 42,017 23,913 0 2,829 0
1989 1,398,630 26,945 | 1,030,000 32,000 998,000 336,815 197,818 55,372 16,268 43,304 24,053 0 4,870 0
Wisconsin 1991 1,573,365 32,321 | 1,140,000 24,000 | 1,116,000 387,621 217,590 64,386 18,715 52,522 34,408 0 13,423 0
1993 1,851,751 38,190 | 1,343,000 444,192 255,195 68,410 18,698 53,725 48,164 0 26,369 0
1995 2,226,046 40,344 | 1,706,000 33,000 | 1,673,000 472,982 270,622 42,549 16,873 92,115 50,823 0 6,720 0
1987 35,803 8,146 4,000 0 4,000 17,316 8,701 1,129 1,216 6,176 94 0 6,341 0
1989 NA 8,519 D D D 23,310 13,804 1,539 1,535 6,226 206 0 20,858 0
Wyoming 1991 41,037 9,339 2,000 D 2,000 23,009 12,782 1,848 2,000 6,140 239 0 6,689 0
1993 62,907 10,068 15,000 D D 32,556 14,575 4,111 2,268 10,637 965 0 5,283 0
1995 86,767 8,669 25,000 D D 40,470 15,373 3,125 1,930 17,454 2,588 0 12,628 0

1/ Includes performance at industry FFRDCSs.

2/ Industry sources of industry R&D expenditures include all non-federal sources of industry R&D expenditures.

3/ Includes total R&D expenditures of FFRDCs administered by academic institutions.

4/ Other sources of support for nonprofit institutions were unavailable.

5/ Industry R&D data are in reference to calendar years; other R&D data are in reference to fiscal years but may serve as approximations to calendar year data.

KEY: FFRDCs = federally funded research and development centers
U&C = universities and colleges
NA = Not available
D = Data withheld to avoid disclosing operations of individual companies, or because of imputations of more than 50 percent

SOURCE: National Science Foundation/Division of Science Resources Studies.



Table B-8. Total R&D and GSP by state: 1995

Page 1 of 2
Rank in Percent Rank in Percent of U.S. | Cumulative percent
total R&D State Total R&D GSP R&D/GSP R&D/GSP R&D of U.S. R&D
[Millions of dollars]
TOTAL, U.S...covvirrrin) 183,045 7,228,287 2.53
1 California.........cooeeerereeens) 36,133 913,474 3.96 7 19.74 19.7
2 Michigan.........ccocevneveenns 13,275 251,794 5.27 3 7.25 27.0
3 New York..... 10,955 587,714 1.86 24 5.98 33.0
4 Massachusetts................. 9,970 195,874 5.09 4 5.45 38.4
5 New Jersey........oveeenns 9,128 266,134 343 11 4.99 434
6 TEXAS..vevererrernerirneenenns 8,385 514,206 1.63 30 458 48.0
7 HNOIS......ovveveeererirrerraens 7,486 352,932 212 19 4.09 52.1
8 Pennsylvania................... 6,919 313,293 221 17 3.78 55.9
9 Maryland...........cooovvveenns 6,865 137,353 5.00 5 3.75 59.6
10 (0] 1110 PP 5,315 292,103 1.82 25 2.90 62.5
11 Washington...........c.c...e, 5,241 150,001 3.49 10 2.86 65.4
12 Florida.........eeeenerreeerenns 5,223 339,033 1.54 31 2.85 68.2
13 CONNECHCUL.......ouvvrncernne 4,311 118,595 3.63 8 2.35 70.6
14 Virginia.....cveveeeeneeereceeenes 3,897 186,986 2.08 20 213 72.7
15 New Mexico 3,295 40,759 8.09 1 1.80 74.5
16 North Carolina.................] 3,192 192,219 1.66 29 1.74 76.3
17 Indiana................. 3,162 148,801 213 18 1.73 78.0
18 District of Columbia........., 3,128 49,686 6.30 2 1.71 79.7
19 Minnesota...........ooceveenn. 3,087 131,358 2.35 15 1.69 81.4
20 Colorado........ccvvvvreeenn 2,603 107,903 241 14 1.42 82.8
21 Missouri 2,498 137,483 1.82 25 1.36 84.2
22 Wisconsin 2,226 132,704 1.68 28 1.22 85.4
23 [C=T0] (0 P 2,112 200,751 1.05 37 1.15 86.5
24 Arizona 1,987 103,951 1.91 22 1.09 87.6
25 1,681 94,988 1.77 27 0.92 88.5
26 1,403 134,873 1.04 38 0.77 89.3
27 1,391 71,362 1.95 21 0.76 90.1
28 1,149 26,947 4.26 6 0.63 90.7
29 1,144 45,554 251 13 0.63 91.3
30 1,089 80,805 1.35 32 0.59 91.9
31 996 85,270 117 36 0.54 92.5
32 914 26,885 3.40 12 0.50 93.0
33 897 25,046 3.58 9 0.49 93.5
34 Kansas........ccoevvevecrenn: 764 64,146 1.19 35 0.42 93.9
35 New Hampshire............... 598 31,802 1.88 23 0.33 94.2
36 Kentucky........c.eevereeenns 594 90,617 0.66 45 0.32 94.5
37 Oklahoma..........oeeveneenn. 529 68,611 0.77 40 0.29 94.8
38 West Virginia.... 475 36,039 1.32 33 0.26 95.1
39 Nevada. 445 48,670 091 39 0.24 95.3
40 Louisiana...........c.eeeeenns 423 112,944 0.37 50 0.23 95.5
41 Maine.......ovvvveeiriiriis 345 27,748 124 34 0.19 95.7
42 Nebraska..........occvveverenns 336 43,673 0.77 40 0.18 95.9
43 Arkansas.. 330 53,358 0.62 46 0.18 96.1
44 MiSSISSIPPI....cveerernrrenen] 315 53,647 0.59 47 0.17 96.3
45 Vermont..........oeeeeenens 308 13,867 2.22 16 0.17 96.4

See explanatory information and SOURCE at end of table.
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Table B-8. Total R&D and GSP by state: 1995

Page 2 of 2
Rank in Percent Rank in Percent of U.S. | Cumulative percent
total R&D State Total R&D GSP R&D/GSP R&D/GSP R&D of U.S. R&D
[Millions of dollars]

46 HaWali. ..o, 169 36,034 0.47 49 0.09 96.5
47 AlaSKA.......ooeverirrienee 163 23,674 0.69 42 0.09 96.6
48 Montana.........cceeererreene. 119 17,722 0.67 43 0.07 96.7
49 North Dakota..................] 98 14,477 0.67 43 0.05 96.7
50 WYOMING......ocvevnrirerenens 87 15,761 0.55 48 0.05 96.8
51 South Dakota.................. 55 18,662 0.29 51 0.03 96.8
Other/unknown 1/.......... 5,837 3.19 100.0

1/ The "other/unknown" category includes R&D performed within the 50 states, or the District of Columbia, but where the specific location of such performance was not
provided by survey respondents. It also includes R&D conducted by organizations within the United States, but where actual performance does not take place in a
particular state or the District of Columbia, e.g., research conducted on marine vessels, and research in Puerto Rico. Finally, it also includes a small accounting
difference due to the total for the U.S. being based on calendar year data, while data by state pertain to the fiscal year for non-industrial performance.

KEY: GSP = Gross state product

SOURCES: National Science Foundation/Division of Science Resources Studies. Data were derived from NSF/SRS, Research and Development in Industry: 1995-96;
NSF/SRS, Academic Research and Development Expenditures, Fiscal Year 1996; and NSF/SRS, Federal Funds for Research and Development:
Fiscal Years 1996, 1997, and 1998 ; and Department of Commerce, Bureau of Economic Analysis.
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Table B-9. Trends in Federal and non-federal

R&D expenditures: 1953-98

Page 1 of 1
Federal
Calendar Total Defense Space Civilian Non-
Year Federal related related related federal
[Percent]
1953........... 539 48.0 1.0 49 46.1
1954...........] 55.1 49.0 1.0 51 44.9
1955...........] 57.3 48.7 1.0 7.7 42.7
1956...........] 58.5 49.7 1.0 7.9 415
1957..........) 62.9 53.2 0.9 8.8 371
63.8 53.1 11 9.7 36.2
65.3 54.2 2.6 8.6 34.7
65.0 52.5 3.2 9.3 35.0
65.0 50.3 5.6 9.2 35.0
64.8 49.0 6.6 9.1 35.2
1963...........] 66.4 418 13.6 11.0 336
1964...........] 66.8 37.0 18.9 10.9 33.2
1965...........] 65.1 332 20.8 11.1 349
1966...........] 64.1 32.4 19.5 12.2 35.9
1967...........] 62.3 35.2 14.3 12.7 37.7
60.7 34.7 13.6 12.4 39.3
58.6 34.7 115 12.4 414
57.1 33.4 10.3 13.3 42.9
56.4 327 9.6 14.1 43.6
55.7 329 7.9 14.9 44.3
1973...........) 53.6 320 6.7 14.8 46.4
1974...........] 51.7 29.2 6.9 15.6 48.3
1975..........) 51.8 27.6 7.5 16.8 48.2
1976...........] 51.3 26.9 7.6 16.8 48.7
19770 50.9 271 6.6 17.2 49.1
50.0 258 6.2 17.9 50.0
49.0 24.7 5.6 18.7 51.0
47.3 24.2 53 17.8 52.7
46.6 24.4 5.2 17.0 53.4
46.0 26.1 4.9 15.0 54.0
1983...........] 46.1 21.7 42 14.2 539
1984...........] 45.4 28.7 3.0 13.8 54.6
1985...........] 45.9 29.9 31 12.9 54.1
1986...........] 45.4 315 3.0 10.9 54.6
1987...........] 46.3 318 32 11.4 53.7
1988...........] 44.9 30.5 3.4 11.0 55.1
1989...........] 42.6 27.9 37 11.0 57.4
1990...........] 40.5 25.4 4.2 11.0 59.5
1991...........] 37.7 225 45 10.7 62.3
1992...........] 36.8 21.6 4.3 10.9 63.2
36.5 21.6 44 10.6 63.5
36.0 19.9 4.4 117 64.0
345 18.6 45 11.3 65.5
323 17.7 4.1 10.5 67.7
316 17.4 41 10.1 68.4
1998 prel...... 30.2 16.4 4.0 9.8 69.8
NOTES: Data are preliminary for 1997 and 1998. Details may not sum to totals because

of rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies.
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Table B-10. Federal R&D budget authority, by budget function: fiscal years 1980-98

Page 1 of 1
1998 | 1999
Budget function 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 1996 | 1997 | [prel] | [prop.]
[Millions of current dollars]

TOtAL v 29,739 | 33,735 | 36,115 | 38,768 | 44,214 | 49,887 | 53,249 | 57,069 | 59,106 | 62,115 | 63,781 | 65,898 | 68,398 | 69,884 | 68,331 | 68,791 | 69,049 | 71,653 | 73,639 | 75,229
National defense..........cccvvrvvneenrrnnrinns 14,946 | 18,413 | 22,070 | 24,936 | 29,287 | 33,698 | 36,926 | 39,152 | 40,099 | 40,665 | 39,925 | 39,328 | 40,061 | 41,249 | 37,764 | 37,204 | 37,801 | 39,591 | 39,871 | 39,699
HEAIN. ..o 3694 | 3871 3869| 4298| 4,779| 5418| 5565| 6,556 | 7,076 | 7,773 | 8,308 9,226 | 10,055 10,280 | 10,993 | 11,407 | 11,867 | 12,670 | 13,557 | 14,622
Space research and technology . 2,738 3111| 2584 2134| 2300 2,725| 2,894 | 3,398| 3,683 4555| 5765| 6511| 6,744| 6988 | 7414| 7916| 7,.844| 70844 8265| 8,037
ENergy 1/.c..coeeviiiii i) 3603 | 3501| 3012 2578| 2581 | 2,389 2,286| 2,053| 2,126 2419| 2,726 | 2,953 | 3,153 | 2,677| 2,873 | 2,844 2521 | 2372 1,143| 1,470
General SCIENCe 1f.......cccvvvvvvviiiiieinnns 1233 1,340 1,359 15502 | 1676| 1,862| 1,873 | 2,042| 2160| 2373| 2410 2,635 2,659 | 2,691| 2,712| 2,794 | 2,846 | 2944 | 4210 4,649
Natural resources and environment.......... 999 | 1,061 965 952 963 | 1,059 1,062| 1,133| 1,160| 1,255| 1,386 1,5582| 1,688 | 1,802 2,062 | 1,988 1,802 | 1,886 2,015| 2,013
TranSportation...........c.eeeeeererrerenneenns 887 869 791 876 | 1,040 1,030 917 908 896 | 1064 1,045| 1231| 1523| 1,703| 1,883 | 1,833 1,795( 1,785| 1,920 | 1,904
AGICURUIE. .o 585 659 693 745 762 836 815 822 882 907 950 | 1,052 1,155| 1,152 1,193 | 1,194| 1,176 | 1,203 | 1,243| 1,272
Education, training, employment,

and social SErVICES...........wrrrveeeenec 468 298 228 189 200 220 248 267 285 347 374 433 365 348 373 369 331 373 437 454
International affairs...........ccoccveevreveeennnns 125 160 165 177 192 210 211 223 224 279 375 378 371 382 254 287 252 190 171 175
Veterans benefits and services 126 143 139 157 218 193 183 215 195 212 216 219 245 250 265 257 259 267 276 304
Commerce and housing credit.................. 101 106 104 107 110 114 111 110 122 128 140 178 192 220 380 525 432 409 385 465
Community and regional development..... 119 104 63 44 46 50 88 99 108 74 67 88 95 57 68 70 50 48 49 62
Administration of JUStiCE..........ccccrrrrerenn. 45 34 31 37 24 47 41 49 51 45 44 51 51 49 46 59 56 59 76 71
INCOME SECUMLY.....cvvreveerrerrererrerreririenes 47 43 32 32 26 21 14 25 23 27 33 30 37 36 45 43 16 9 19 30
General governmMeNt..............cccoooorrvvveees 22 22 10 6 8 17 14 17 17 15 17 4 4 0 0 1 2 2 2 2

1/1n FY 1998, several DOE programs were reclassified from energy to general science.

NOTES:

SOURCE: National Science Foundation/Division of Science Resources Studies, Federal R&D Funding by Budget Function: Fiscal Years 1997-99.

Data for 1990-97 are actual budget authority. Data for 1998 are preliminary estimates, and data for 1999 are proposed based on the fiscal year 1999 budget.



Table B-11. Federal outlays for R&D and other activities, by DoD and non-DoD sources: 1962-98

Page 1 of 1
Federal R&D outlays All Federal outlays Ratio R&D to total outlays
Non-DoD
Dept. of R&D/non-
Year Defense | Federal non-| Total on- Non-DoD, | DoD R&D/ |Total Federal| DoD, non-
(DoD) R&D | DoD R&D budget Interest on | non-interest | DoD total Ré&Dltotal interest
Total outlays outlays outlays | DoD outlays | National debt|  outlays outlays outlays outlays
[Millions of current dollars] [Percent]
9,837 6,689 3,148 93,286 50,111 7,498 35,677 13.35 10.54 8.82
11,365 6,792 4,573 96,352 51,147 8,322 36,883 13.28 11.80 12.40
13,796 7,419 6,377 102,794 52,585 8,805 41,404 1411 13.42 15.40
13,840 6,623 7,217 101,699 48,780 9,239 43,680 13.58 13.61 16.52
14,918 6,675 8,243 114,817 56,629 10,028 48,160 11.79 12.99 17.12
1967............| 15,962 7,649 8,313 137,040 70,069 11,060 55,911 10.92 11.65 14.87
1968............| 16,172 8,071 8,101 155,798 80,355 12,069 63,374 10.04 10.38 12.78
1969............| 15,660 7,762 7,898 158,436 80,771 13,848 63,817 9.61 9.88 12.38
1970............| 15,153 7,519 7,634 168,042 80,123 15,948 71,971 9.38 9.02 10.61
1971 15,409 7,639 7,770 177,346 77,497 16,783 83,066 9.86 8.69 9.35
1972............ 16,303 8,238 8,065 193,824 77,645 17,584 98,595 10.61 8.41 8.18
1973 17,035 8,529 8,506 200,118 75,033 19,629 105,456 11.37 8.51 8.07
1974............] 17,434 8,960 8,474 217,270 77,864 23,969 115,437 1151 8.02 7.34
1975............ 18,536 9,284 9,252 271,892 84,852 26,047 160,993 10.94 6.82 5.75
1976............| 19,988 9,341 10,647 302,183 87,917 29,539 184,727 10.62 6.61 5.76
21,443 10,210 11,233 328,502 95,147 32,551 200,804 10.73 6.53 5.59
24,532 10,726 13,806 369,089 102,259 37,861 228,969 10.49 6.65 6.03
26,325 11,045 15,280 404,054 113,605 44,860 245,589 9.72 6.52 6.22
30,235 13,469 16,766 476,618 130,912 54,877 290,829 10.29 6.34 5.76
34,168 15,739 18,429 543,053 153,868 71,062 318,123 10.23 6.29 5.79
34,660 18,363 16,297 594,351 180,714 87,114 326,523 10.16 5.83 4.99
35,900 20,566 15,334 661,272 204,410 91,673 365,189 10.06 5.43 4.20
40,986 23,850 17,136 686,061 220,928 114,432 350,701 10.80 5.97 4.89
47,216 28,165 19,051 769,615 245,154 133,622 390,839 11.49 6.14 4.87
52,141 33,396 18,745 806,962 265,480 140,377 401,105 1258 6.46 4.67
53,256 34,732 18,524 810,290 273,966 143,942 392,382 12.68 6.57 4.72
56,100 35,605 20,495 861,798 281,935 159,253 420,610 12.63 6.51 4.87
60,760 37,819 22,941 932,760 294,880 180,661 457,219 12.83 6.51 5.02
63,810 38,247 25,563 | 1,028,098 289,755 200,212 538,131 13.20 6.21 4.75
62,183 35,330 26,853 | 1,082,713 262,389 214,763 605,561 13.46 5.74 4.43
64,728 35,504 29,224 | 1,129,343 286,892 223,059 619,392 12.38 5.73 4.72
68,378 37,666 30,712 | 1,142,827 278,561 225,599 638,667 13.52 5.98 481
66,453 35,474 30,979 | 1,182,359 268,622 232,160 681,577 1321 5.62 4.55
68,432 35,356 33,076 | 1,227,065 259,442 265,474 702,149 13.63 5.58 471
68,439 36,936 31,503 | 1,259,608 253,187 277,597 728,824 1459 5.43 4.32
1997............ 71,073 37,702 33,371 | 1,290,609 258,311 285,227 747,071 14.60 551 4.47
1998............| 71,379 36,446 34,933 | 1,348,140 251,385 289,424 807,331 1450 5.29 4.33

NOTES:  DoD R&D outlays are not strictly comparable to "defense R&D" as they do not include Department of Energy defense-related activities.
Data are preliminary for 1998.

SOURCES: National Science Foundation/Division of Science Resources Studies, U.S. Department of Commerce, and Office of Management and
Budget, Historical Tables: Budget of the United States Government, Fiscal Year 1999.
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Table B-12. Federal obligations for research and development, by agency: fiscal years 1985-98

Page 1 of 2
Preliminary
Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 | 1998
[Millions of current dollars]
Total, all AGENCIES.......ccuucvererirriierierieseerises e 48,359.6 | 51,412.4 | 55,253.7 | 56,769.4 | 61,406.5 | 63,559.5 | 61,295.2 | 65592.6 | 67,314.0 | 67,257.0 | 68,736.4 | 67,662.6 | 69,972.9 | 69,838.4
Department of Agriculture, total.............coocrernernrirnreenrennn. 943.0 928.5 9479| 1,016.6 | 1,0383| 11084 | 1236.6| 13271 | 13278| 1,3999| 173802 | 13020 1,4068| 1376.0
Agricultural Research SErVICe...........ouwvirerenerirnresenerenn: 469.7 463.4 478.6 505.7 523.5 545.5 591.0 627.1 627.2 678.7 683.3 675.2 687.1 696.8
Cooperative State Research Service............cooouvvrneenenns 284.3 269.0 270.7 2984 307.3 3242 376.8 418.2 418.6 429.0 4177 362.4 448.8 406.4
FOTESt SEIVICE...ovvvvvervvseeseriseeeierieessesisssse e 1131 1133 126.7 1355 131.4 158.6 1747 180.7 182.7 193.1 1935 177.9 179.8 179.8
ONBI ..o 75.8 82.8 71.8 77.0 76.1 80.0 94.2 101.1 99.3 99.1 85.7 86.5 91.0 93.0
Department of COMMErCe, total..........c..vvvererereeeerinnerineeis 398.8 399.2 402.2 388.9 397.9 438.2 489.6 651.2 656.3 826.1| 1,136.0 | 10675 1,0448| 1,0359
National Institute of Standards and Technology................ 100.5 100.8 98.6 107.9 1155 122.3 140.0 179.0 207.2 2532 563.3 516.5 4817 486.9
National Oceanic and Atmospheric Administration............ 269.8 2747 286.1 263.0 268.6 300.1 338.0 462.4 439.5 562.6 560.9 528.5 543.7 524.7
ONBI ..o 28.4 23.7 175 18.0 137 15.7 116 9.8 9.6 10.3 118 22.5 19.5 24.3
Department of Defense, total...........c.vreeereernnecinenns 29,7915 | 32,937.9 | 352315 | 352489 | 37,576.9 | 37,268.1 | 32,134.8 | 36,129.5 | 35,849.1 | 34,574.8 | 34,345.9 | 34,4949 | 34,9182 | 34,0304
Department of the ArmMY..........ccocvmvmrnnenneineiennns 45708 | 48094 | 50195, 48060| 56593| 56841 | 6,08l5| 68542| 62091 | 55741 | 54193 | 4,873.6| 49293 | 4,580.4
Department of the Navy..... . 91274 | 96503 | 95078| 95141 | 9666.1| 95862 | 7,806.0| 80308 | 91029 | 809290 | 89633 | 86064 | 8184.6| 7,8245
Department of the Air FOICe. ... 13,260.9 | 13,593.8 | 15,347.7 | 14,867.3 | 15,2374 | 14,831.4 | 10,9375 | 13,427.1 | 12,6353 | 12,527.4 | 11,797.9 | 13,042.1 | 139174 | 14,4129
Defense Agencies .| 2,7817| 47674 | 52197 | 58329 | 68589 | 69452 | 7,0725| 75717 | 76470| 73013| 79128 | 7,6933| 76234 | 69195
Operational Test and Evaluation, Director.............c.oce.ue.. 0.0 8.4 68.2 14.4 32,6 13.6 12.4 12.3 11.2 21.7 21.9 25.0 235
Test & Evaluation, Deputy Under Secretary Defense........ 50.6 117.1 128.5 160.3 140.7 188.7 223.7 233.2 242.5 2318 231.0 257.7 238.4 269.7
Department of Education, total..........cc.ccoemrnrenrirnninnnnnns 124.9 121.3 1325 140.7 159.1 169.9 171.0 168.5 177.7 176.6 177.6 173.7 190.1 2255
Department of Energy, total...........coouureveermecenernerineninenns 4,966.0 | 4,6883| 47757.2| 5,036.4| 51926 | 5630.6| 59831 | 61722 | 6,262.1| 6,048.0| 6,1450| 53449| 56872 | 56363
Department of Health &

HUMaN Services, total..........owwervrrericrereriieiiserieereenenns 54510 | 56576| 66063 71580 | 79028 | 84056 9,756.0| 8987.8| 10,349.2 | 11,021.5 | 11,455.2 | 11,953.1| 12,763.7 | 13,127.4
Centers for Disease Control... 47.6 52.2 66.2 88.7 117.8 95.6 1134 146.9 162.5 206.8 3174 296.7 3457 358.5
Food and Drug AdMINISLration...............c.eeveceemeerierieenes 82.1 79.4 85.0 91.0 99.0 99.0 125.0 135.7 154.5 169.4 170.5 170.8 170.3 181.6
National Institutes of Health 1/................ccoco o 52053 | 54012| 63264 | 68457 | 74739| 79792 | 91561 | 84092 | 9,765.1 | 10,329.4 | 10,681.8 | 11,251.0 | 11,983.3 | 12,3185
ONBI ..o 116.0 1248 128.7 132.6 2121 2319 3615 296.0 267.1 315.9 285.6 234.6 264.3 268.7
Department of Housing and Urban Development, total.......... 18.5 15.3 16.3 18.4 18.0 19.3 27.8 25.1 23.6 39.6 41.8 331 36.2 395
Department of INtErior, total............cc.eeerermevneriscrieeeieneenns 3917 385.2 403.8 416.8 469.0 508.5 592.9 609.2 619.1 694.1 561.6 567.5 576.2 595.6

Bureau of MiNeS 2/.........cooevviiiiiiiic e 89.9 84.4 88.8 91.3 98.7 99.3 106.1 107.1 111.9 107.9 0.0
GEOlOGICAl SUIVEY.......cvvrerrerireerieeiiseri i 2149 218.6 226.8 236.1 279.9 3084 356.6 3614 356.7 3711 362.0 518.9 524.0 539.0
U.S. Fish & Wildlife Service 3/..........coovviviviiiininind 49.0 47.0 53.3 59.2 60.6 69.4 81.0 85.1 86.5 0.0 0.0 0.0 0.0 0.0
ONBI ..o 37.9 35.2 34.9 30.2 29.8 314 49.2 55.6 64.0 215.1 199.6 48.6 52.2 56.6

See explanatory information and SOURCE at end of table.
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Table B-12. Federal obligations for research and development, by agency: fiscal years 1985-98

Page 2 of 2
Preliminary
Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 | 1998
[Millions of current dollars]

Department of Justice, total 36.0 36.5 424 43.1 38.2 40.5 48.9 48.0 48.9 45.0 57.9 77.3 89.5 85.2
Department of Labor, total 133 104 21.6 35.6 354 73.0 44.0 51.7 55.0 59.7 55.4 52.4 40.6 38.0
Department of State, total...........coc.everremernerrnerereiens 15 15 3.0 42 47 47 5.9 5.6 5.3 04 0.5 0.9 0.8 0.8
Department of Transportation, total.............ccoverereernneenns 428.9 385.5 325.0 304.6 303.3 366.6 379.9 445.0 545.3 620.7 727.0 552.5 651.2 666.1
Federal Aviation AdMINiStration..............c.coueeeererermneeenens 286.3 260.6 167.3 160.5 146.8 216.1 220.1 236.2 248.9 285.6 2884 208.3 245.6 228.7
Federal Highway AdmIniStration...............cccceeeeererennns 49.0 455 76.7 74.1 91.0 91.5 86.9 130.2 174.9 235.7 3125 240.0 288.9 326.9
Federal Railroad Administration 15.0 154 112 10.0 9.0 10.2 15.9 22.7 25.2 19.5 26.5 26.7 19.7 20.8
National Highway Traffic Safety Administration................. 28.1 22.4 27.9 28.3 29.7 16.9 21.4 25.8 31.6 25.3 39.7 33.2 36.5 42.0
ONBI ..o 50.5 41.6 419 317 26.9 319 35.6 30.1 64.8 54.7 59.8 443 60.5 417
Department of Treasury, total..........coocoeverrneenernnernnennn: 24.3 24.0 26.9 26.1 25.6 25.6 30.8 24.6 16.6 19.0 61.4 60.0 58.6 52.9

226.6 186.2 209.5 2153 234.7 237.7 216.6 223.9 236.2 248.0 237.9 256.1 276.0 240.3
220.4 251.2 2175 204.4 279.1 334.6 377.7 365.9 382.2 254.3 302.5 223.0 169.0 225.0

Department of Veterans Affairs, total..
Agency for International Development

Environmental Protection AGency...........ccccuvenerneineinnes 320.4 317.3 348.2 347.4 380.3 419.7 432.6 483.9 495.3 553.5 551.5 464.3 504.0 553.9
National Aeronautics and Space Administration.................... 33272 | 34198 | 3,7871 | 43304 | 53935| 65332 | 7,2802| 76576 | 80199 | 829.2| 90149 | 8570.1| 8993.6 | 92720
National Science FOuNdation..............c.cocevrnrinininninsinninas 13456 | 13533 | 14705| 15328 | 16704 | 16895| 17852 | 18684 | 18819 | 20404 | 21493 | 21883| 22575| 23469
Nuclear Regulatory COMMISSION...........cccrvrrermreerrierneeennenns 150.0 123.8 1225 108.5 114.8 108.8 108.8 119.0 119.8 90.7 88.2 70.9 57.0 53.9
Smithsonian INSHLULON. ..........c.vvrivriniinieieee e 71.1 63.3 715 75.1 80.2 84.0 98.0 98.0 102.0 124.2 124.0 127.0 129.0 132.0
Tennessee Valley AUtNOMLY............oocurerermernneenrireniienens 79.5 715 77.9 87.3 62.6 64.9 68.3 97.3 108.6 97.9 93.1 52.6 62.7 44.0
All other agencies 4/..........ccccovviiiivieiiiiii e 29.6 28.8 325 30.0 29.1 28.1 26.2 33.0 32.3 26.5 294 30.5 60.2 60.7

1/ Includes research and development activities of the Alcohol, Drug Abuse, and Mental Health Administration, which existed as a separate agency prior to October 1992, before its R&D functions became associated with NIH.
2/ The Bureau of Mines was discontinued after 1994.

3/ As of Fiscal Year 1994, the National Biological Service performs all biological research activities formerly funded by the U.S. Fish & Wildlife Service and the National Park Service.

4] As of March 31, 1995, the Social Security Administration became an independent agency, and no longer part of the Department of Health and Human Services.

NOTE:  Because of rounding, detail may not add to totals.

SOURCE: National Science Foundation/Division of Science Resources Studies, Federal Funds Survey, Federal Funds for Research and Development: Detailed Historical Tables, Fiscal Years 1951-98.
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Table B-13. Federal obligations for basic research, by agency: fiscal years 1985-98

Page 1 of 2
Preliminary
Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 | 1998
[Millions of current dollars]
Total, all AGENCIES.......ccuevererirerierieriereerssees e 78187 | 81531 | 89424 | 94736 | 10,602.0 | 11,285.6 | 12,170.8 | 12,489.9 | 13,399.1 | 13545.1 | 13,892.8 | 14,462.4 | 14,958.7 | 15,204.7
Department of Agriculture, total............ccocmrneenrrrnreennennn. 4454 4329 4455 480.6 484.9 519.2 557.6 595.2 615.9 606.3 595.0 550.0 600.2 593.5

Agricultural Research Service 250.2 2417 253.4 271.1 282.7 294.0 309.7 326.1 341.0 366.5 369.0 364.6 364.2 369.3
Cooperative State Research Service . 1415 1317 132.8 145.8 142.6 153.7 170.4 189.6 192.5 194.7 186.0 148.7 198.8 186.8
FOrESt SEIVICE.....ouiviiriiiii s 441 42.2 49.4 51.6 50.0 60.3 66.6 68.9 69.4 333 329 29.3 29.7 29.7

ONBI ..o 9.5 113 9.9 12.0 9.6 111 109 10.6 13.0 119 72 74 75 17
Department of COMMErCe, total..........ccveveverererereririneiineeis 23.2 26.5 25.8 30.9 29.1 314 34.3 345 37.2 40.1 39.3 375 41.2 40.7
National Institute of Standards and Technology................ 22.1 25.7 25.1 26.3 27.9 28.6 319 33.6 36.5 39.8 38.9 36.7 40.2 39.7
National Oceanic and Atmospheric Administration............ 0.0 0.0 0.0 3.2 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
ONBI ..o 12 0.8 0.7 13 12 2.8 24 09 04 0.3 0.3 0.9 1.0 1.0
Department of Defense, total 861.4 923.9 907.6 876.9 947.9 947.6 9942 | 10989 | 12682 | 1,2223| 172641 | 11379 1,0294| 1,1116.7
Department of the ArmMY..........ccocvmmennenneneiennn. 240.8 2485 217.0 165.7 187.2 185.1 188.6 204.9 215.7 2133 218.8 195.1 175.4 203.0
Department of the NaVY..........ccveveeeermernecierneeinenns 3431 3373 354.3 341.8 354.0 365.0 388.0 393.8 422.0 400.1 409.4 376.7 3383 380.3
Department of the Air FOICe. ... 198.3 216.5 2216 196.4 202.8 197.0 209.2 205.8 2187 2424 206.8 2279 2113 2254
Defense AGENCIES .......cccurrmmrveerirrerisceierieeiessseeseesenns 79.2 121.7 114.8 173.0 203.9 200.5 208.3 2944 411.8 366.5 429.1 338.2 304.5 307.9
Operational Test and Evaluation, Director.............c..c..u... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Test & Evaluation, Deputy Under Secretary Defense........ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Department of Education, total...........c.cccvverncrnerierienein) 14.6 45 31 44 44 49 8.6 7.5 5.3 55 55 35 31 5.3
Department of Energy, total..........cooureveermeeencrinerinenenenns 942.6 959.7 | 1,068.5| 11848 | 14109| 15048 | 16865 | 17364 | 17548 | 16032 | 16344 | 1,929.7| 20040 | 20955
Department of Health & Human Services, total.................... 32325 | 3,3388| 38279 | 4,0814| 4388.0| 4649.0| 50501 | 50587 | 5696.7| 58840 | 6,061.1| 65046| 6,940.1| 7,0045
Centers for Disease CONrOL...........ouvrverrerneeierrenniennnns 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Food and Drug AdmInIStration...............c.eeeeeereerereeeennes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
National Institutes of Health 1/................cocco o 32148 | 33220| 3807.7| 4,0609| 43613| 46479 | 50486 | 50574 | 56956 | 58824 | 6,0600| 6503.6| 6939.1| 70045
17.8 16.8 20.2 20.5 26.7 1.2 15 13 11 16 1.0 1.0 1.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Department of Interior, total N 138.3 133.0 134.9 126.5 188.9 2054 229.3 230.9 230.3 83.2 55.2 56.0 56.4 64.8
Bureau of MiNeS 2/.........ccoevviiiiiiiiicee 49.9 44.9 45.6 321 43.9 40.6 42.8 43.7 44.6 25.4 0.0
GEOl0GICAl SUIVEY.......cvvrrererireeriseeeieri i 80.5 83.4 84.9 89.5 140.2 159.1 179.1 180.1 178.0 435 416 55.5 55.9 64.3
U.S. Fish & Wildlife Service 3/..........cocvvvviniiininind 5.7 36 4.3 4.3 4.3 5.6 6.2 6.4 6.4 0.0 0.0 0.0 0.0 0.0
ONBI ..o 22 11 0.1 0.1 0.0 0.1 1.2 0.7 13 14.3 13.6 0.5 0.5 0.5

See explanatory information and SOURCE at end of table.
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Table B-13. Federal obligations for basic research, by agency: fiscal years 1985-98

Page 2 of 2
Preliminary
Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 | 1998
[Millions of current dollars]

Department of JUStICe, tOtal.........ccvreerenererrnneneeeennd 4.2 5.3 8.1 7.6 6.8 8.8 6.4 5.3 5.0 5.9 8.1 12.6 11.6 23.6
Department of Labor, total. 33 09 14 04 0.3 0.3 0.3 0.2 5.6 5.8 133 115 113 111
Department of State, total...........coc.eeremrrnerrserereeiens 0.0 0.0 2.6 31 34 35 4.6 49 48 0.0 0.0 0.0 0.0 0.0
Department of Transportation, total... 11 0.6 0.2 0.0 0.0 0.0 0.0 12 17 3.0 46.9 413 335 40.1
Federal Aviation AdMINiStration.............coceeeesenineneenees 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Federal Highway AdmIniStration...............cccceeveererennnns 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12 17 30 46.9 38.4 30.8 35.8
Federal Railroad Administration 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
National Highway Traffic Safety Administration................. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ONBI ..o 11 0.6 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 27 43
Department of Treasury, total.............coveenernerrnrrnernerncnnes 4.8 5.1 4.7 4.8 3.4 3.4 3.6 3.6 6.5 0.0 0.0 0.0 0.0 0.0
Department of Veterans Affairs, total 15.4 14.8 17.2 17.3 16.6 16.2 16.1 15.7 13.3 14.4 12.4 12.5 13.5 11.7
Agency for International Development 1.7 4.3 2.8 3.0 3.1 5.0 5.7 5.8 8.4 1.8 2.3 2.0 4.0 6.0
Environmental Protection AGENCY.........ccveveneenieneeneerereenns 38.6 385 311 27.2 50.7 73.6 91.2 1104 89.1 1014 70.3 51.7 52.8 53.9
National Aeronautics and Space Administration..................... 750.9 916.7 | 1,013.7| 11127 | 14174| 16369 | 17056 | 1,7382| 1,800.1| 19639 | 19782 | 1,9809| 19593 | 18577
National Science FOUNation..............cweeevereveirereriseeeranenns 12618 | 12752 | 13712 | 14332 | 15626 | 15863 | 1676.2| 1,7415| 1,7438| 1870.7| 19733 | 2,0029| 20679 | 21469
Nuclear Regulatory Commission . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SMithSONIaN INSHIULION. ........cvereerrrierieerecsereieenne 71.1 63.3 715 75.1 80.2 84.0 98.0 98.0 102.0 124.2 124.0 127.0 129.0 132.0
Tennessee Valley AUtNOMLY............ocuveeerrernneenireeiinens 5.5 7.3 39 32 29 47 1.9 21 9.9 8.9 9.0 0.3 0.9 0.2
All 0ther ageNnCIES 4/.......cvvvvriisiisii et 23 2.0 0.9 0.6 04 0.5 0.7 0.8 0.5 0.6 0.5 0.5 0.5 0.5

1/ Includes research and development activities of the Alcohol, Drug Abuse, and Mental Health Administration, which existed as a separate agency prior to October 1992, before its R&D functions became associated with NIH.
2/ The Bureau of Mines was discontinued after 1994.

3/ As of Fiscal Year 1994, the National Biological Service performs all biological research activities formerly funded by the U.S. Fish & Wildlife Service and the National Park Service.

4/ As of March 31, 1995, the Social Security Administration became an independent agency, and no longer part of the Department of Health and Human Services.

NOTE:  Because of rounding, detail may not add to totals.

SOURCE: National Science Foundation/Division of Science Resources Studies, Federal Funds Survey, Federal Funds for Research and Development: Detailed Historical Tables, Fiscal Years 1951-98.
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Table B-14. Federal obligations for applied research, by agency: fiscal years 1985-98

Page 1 of 2
Preliminary
Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 | 1998
[Millions of current dollars]
Total, all AGENCIES.......cccuevererirreirieriereer s 83147 | 8349.1| 89981 91765 | 10,163.5| 10,336.8 | 11,797.6 | 12,000.7 | 13,491.4 | 13,887.7 | 14,677.1 | 13,802.7 | 14,526.5 | 15,013.9
Department of Agriculture, total.............coocrernernrirnreenrennn. 465.6 463.5 4734 504.6 517.3 542.1 617.9 665.8 635.8 716.2 703.8 6717 7175 693.4

191.8 188.3 201.1 208.2 209.4 218.2 241.1 257.1 233.3 257.9 259.6 256.6 261.1 264.8
142.8 137.4 138.0 152.6 164.7 170.5 206.4 228.6 226.2 234.3 2317 213.7 250.1 219.6

Agricultural Research Service
Cooperative State Research Service.

FOTESt SEIVICE...ouvvvvarvvsreseriseeiierieessesissise s 65.7 67.5 73.5 79.9 77.5 93.5 103.6 106.9 107.8 156.5 154.8 143.0 1448 1448
ONBI ..o 65.2 70.3 60.8 63.9 65.7 59.9 66.8 73.2 68.5 67.5 57.6 58.4 61.5 64.2
Department of COMMErCe, total..........c..vvvererereeeerinnerineeis 301.0 3129 312.8 3115 3219 345.6 4154 561.4 544.9 678.2 853.1 813.1 812.7 812.8
National Institute of Standards and Technology............... 64.5 63.5 64.3 72.6 77.6 83.2 92.5 115.8 136.4 167.5 3331 3182 302.9 304.6
National Oceanic and Atmospheric Administration............ 2244 2375 2344 225.0 234.6 2524 315.6 438.7 401.4 502.7 510.4 480.8 496.4 491.7
ONBI ..o 121 12.0 14.1 139 9.7 10.0 7.3 6.9 71 8.0 9.6 14.1 134 16.4
Department of Defense, total...........c.verereerierrneeinenns 2,306.9 | 23033 | 2440.0 | 23622 | 2,7082| 2581.6| 27238 | 29745| 35152 | 3,040.0| 30698 | 2,857.6| 28679 | 27911
Department of the ArmMY..........ccocvmmennenneneiennn. 582.6 578.8 692.9 588.0 636.3 595.2 671.9 727.8 802.8 639.3 633.3 475.3 551.9 502.2
Department of the NaVY..........cccveeeerernerienneeinenns 448.2 4471 4325 406.0 429.2 442.6 486.0 499.0 574.1 447.0 470.5 516.8 574.6 4929
Department of the Air FOICe. ... 538.4 5425 563.2 576.7 604.6 579.3 621.2 584.7 669.1 571.9 627.7 654.4 651.5 598.8
Defense AGENCIES .......cccurrmmerierirririerierieeisesseeseesenns 7377 735.0 751.3 7915 | 1,038.1 964.6 9447 | 11629 | 14692 | 1,381.7| 13383 | 12111 1,0900| 1,197.2
Operational Test and Evaluation, Director..............c..oc...... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Test & Evaluation, Deputy Under Secretary Defense........ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Department of Education, total..........cc.ccoemrneeenirnninennnns 77.3 91.3 103.8 106.6 1175 125.3 1231 1195 128.3 131.2 132.8 132.1 143.9 163.9
Department of ENergy, total..........ccoeuveverermecenerinerinenenenns 1,198.4 | 1,080.7 | 1,0294| 1,050.6 | 1,0208| 1,0657| 15872 | 16761 | 1,6854| 1679.2| 18256 | 1,4325| 14940 | 15806
Department of Health &
HUMaN Services, total..........owweervrrrvicrererieieserieeeeenenns 17958 | 18508 | 2,1940| 24156 | 27004 | 28181 | 31124 | 28868 | 3,4959| 38525 | 4,0149| 4,0413| 43358 | 45359
Centers for Disease Control... 47.6 52.2 66.2 88.7 117.8 95.6 1134 146.9 162.5 206.8 3174 296.7 3457 358.5
Food and Drug AdMINISLration...............e.eeeceereerieeeeenes 82.1 79.4 85.0 91.0 99.0 99.0 125.0 135.7 154.5 169.4 170.5 170.8 170.3 181.6
National Institutes of Health 1/................cocco o 1589.8 | 1,6605| 1,9803| 21722 | 23931 | 24891 | 26574 | 23413| 29429| 31974 | 32736 | 3,3733| 3591.3| 37618
ONBI ..o 76.3 58.7 62.6 63.6 90.5 134.3 216.6 262.9 236.0 278.9 2535 200.5 2284 2339
Department of Housing and Urban Development, total.......... 6.5 5.3 55 6.3 6.1 6.6 94 8.8 8.1 13.7 14.2 11.2 12.8 14.1
Department of INtErior, total............cc.eeerermevneriscrieeeieneenns 231.0 2349 2473 266.0 253.0 269.8 324.1 339.7 349.8 566.9 4773 486.0 4924 502.7
Bureau of MineS 2/.........ccoovviiiiiii e 36.7 36.6 39.6 54.1 49.3 49.3 56.2 59.2 60.4 70.0 0.0
Geological Survey.. 130.0 127.8 131.7 135.8 126.8 134.2 159.3 164.3 165.9 3119 306.2 439.5 4425 4485
U.S. Fish & Wildlife Service 3/.........ccoovvvviniiininind 32.2 38.1 433 48.7 49.1 56.4 64.8 64.8 64.8 0.0 0.0 0.0 0.0 0.0
ONBI ..o 32.1 324 32.7 27.4 27.8 29.9 438 51.4 58.7 185.0 171.1 46.5 49.9 54.2

See explanatory information and SOURCE at end of table.
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Table B-14. Federal obligations for applied research, by agency: fiscal years 1985-98

Page 2 of 2
Preliminary
Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 | 1998
[Millions of current dollars]

Department of JUSHCE, tOtal............ccvvrrverereierirerererieerinenenns 15.1 17.0 11.8 9.8 10.7 111 147 15.0 20.5 20.0 17.7 19.5 23.0 18.0
Department of Labor, total.. 9.1 8.7 19.0 26.4 21.8 21.3 24.0 23.6 134 137 16.6 15.2 10.8 109
Department of State, total..........coc.eeeremrrnerinerereeiens 15 15 0.3 1.0 13 1.2 13 0.7 0.5 04 0.5 0.9 0.8 0.8
Department of Transportation, total.... 70.2 67.6 68.6 91.2 1205 119.2 114.6 155.7 2244 2704 3239 336.7 412.0 407.9
Federal Aviation AdmINiStration..............c.coueeeererrrmrneeenens 17.3 14.0 111 133 23.6 26.1 24.0 30.1 59.8 79.5 83.3 130.6 163.5 131.0
Federal Highway AdmIniStration. ... 6.3 147 20.7 437 56.6 57.6 46.1 72.0 90.1 131.2 156.3 135.4 170.6 189.1
Federal Railroad Administration 114 125 104 8.2 75 85 132 18.9 20.9 16.1 22.5 21.3 19.0 20.1
National Highway Traffic Safety Administration................. 20.9 16.1 18.9 19.1 26.2 16.9 21.4 25.8 31.6 25.3 39.7 33.2 36.5 42.0
ONBI ..o 14.3 10.3 75 7.0 6.6 10.0 10.0 8.9 22.1 184 22.1 16.2 22.3 25.6
Department of Treasury, total..........ccooerrrneenenrernnennn: 13.6 12.7 12.7 111 13.0 153 20.6 172 4.6 9.2 48.9 50.4 48.2 41.1

193.7 155.1 1731 178.8 197.1 199.4 177.7 185.2 194.1 209.1 206.4 222.8 240.1 209.1
158.1 180.7 151.2 132.1 216.0 300.2 351.7 294.2 350.8 214.4 270.4 203.0 152.0 202.0

Department of Veterans Affairs, total
Agency for International Development

Environmental Protection AGency...........cccovenerneineinnns 176.0 179.3 246.1 240.7 222.6 2416 261.9 293.9 2724 301.0 331.3 320.1 362.0 403.2
National Aeronautics and Space Administration..................... 10327 | 11523 | 12555| 12189 | 14614 | 14238 | 16656 | 1491.1| 17486 | 1876.7| 20679 | 1,897.1| 20945| 2319.0
National Science FOundation..............c.cocvrnrininninnininnninas 83.8 78.1 99.3 99.6 107.8 103.3 109.0 126.9 138.1 169.7 176.0 185.4 189.6 200.1
Nuclear Regulatory Commission 150.0 123.8 1225 108.5 114.8 108.8 108.8 119.0 119.8 90.7 88.2 70.9 57.0 53.9
Smithsonian INSHLULON. .........cc.vvrivrinisiieee i 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tennessee Valley AUtNOMtY............ocrreeermerneeeniireeieens 8.9 10.5 13.8 153 11.7 17.0 16.9 22.2 18.1 17.0 17.4 4.8 7.6 2.7
All other agencies 4/..........cccccvvviiiviiiiiiie e 19.8 19.1 18.0 19.9 19.6 19.9 17.6 232 22.6 17.6 204 215 51.9 50.8

1/ Includes research and development activities of the Alcohol, Drug Abuse, and Mental Health Administration, which existed as a separate agency prior to October 1992, before its R&D functions became associated with NIH.
2/ The Bureau of Mines was discontinued after 1994.

3/ As of Fiscal Year 1994, the National Biological Service performs all biological research activities formerly funded by the U.S. Fish & Wildlife Service and the National Park Service.

4] As of March 31, 1995, the Social Security Administration became an independent agency, and no longer part of the Department of Health and Human Services.

NOTE:  Because of rounding, detail may not add to totals.

SOURCE: National Science Foundation/Division of Science Resources Studies, Federal Funds Survey, Federal Funds for Research and Develpment: Detailed Historical Tables, Fiscal Years 1951-98.
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Table B-15. Federal obligations for development, by agency: fiscal years 1985-98

Page 1 of 2
Preliminary
Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 | 1998
[Millions of current dollars]
Total, all AQENCIES........covieieriereeeee e 32,226.1 | 34,910.2 | 37,313.2 | 38,119.3 | 40,641.0 | 41,937.1 | 37,326.8 | 41,102.0 | 40,423.5| 39,824.2 | 40,166.5 | 39,397.5| 40,487.7 | 39,619.8
Department of Agriculture, total............ccocvverneerererinerinnennns 320 321 29.0 31.4 36.1 47.1 61.2 66.1 76.1 77.4 81.4 80.3 89.1 89.1
Agricultural ReSearch SErviCe.........ocevrenineeneerereinenns 27.7 27.4 24.0 26.3 314 333 40.2 439 52.8 54.3 54.7 54.0 61.8 62.7
Cooperative State Research Service 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FOrESE SEIVICE. ....vrveieeieieieie sttt nieen 33 3.6 38 4.0 39 48 45 49 55 33 58 5.6 53 53
(014 TSR 1.0 11 11 11 0.7 9.0 16.5 17.3 17.7 19.8 20.9 20.7 22.0 211
Department of Commerce, total...........ccccoeeueninininineineenes 74.6 59.7 63.7 46.6 46.9 61.2 39.9 55.3 74.2 107.8 243.7 216.9 190.9 182.3
National Institute of Standards and Technology................| 14.0 11.6 9.3 9.1 10.0 10.5 15.6 29.6 34.3 459 191.2 161.6 138.6 142.6
National Oceanic and Atmospheric Administration............ 454 37.2 51.7 34.8 34.1 477 224 23.7 37.8 59.9 50.6 477 473 33.0
(011 TSR 15.2 10.9 2.7 2.8 2.8 29 19 2.0 21 2.0 19 7.6 5.1 6.8

Department of Defense, total 26,623.2 | 29,710.7 | 31,884.0 | 32,009.7 | 33,920.8 | 33,738.9 | 28,416.9 | 32,056.1 | 31,065.7 | 30,312.6 | 30,012.0 | 30,499.4 | 31,020.8 | 30,122.7

Department of the Army 37474 | 39821 | 41096 | 4,0523| 4,8359| 49038 | 5221.0| 59215| 51905 | 4,7215| 45672 | 4,2032| 42021 | 38752
Department of the NaVY..........ccc.cvrviineinrinsineieseies 8,336.1| 88659 | 87211 | 8766.2| 88829 | 87786| 69320 | 7,138.0| 8,106.8| 8,081.9| 8,083.3| 7,7129| 7,271.7| 6,951.3
Department of the Air FOICe.........ccvvernerneeirreireneees 12,524.3 | 12,834.8 | 14,562.9 | 14,094.2 | 14,430.0 | 14,055.1 | 10,107.1 | 12,636.6 | 11,747.5| 11,713.1 | 10,963.4 | 12,159.8 | 13,054.7 | 13,588.7
DEfENSE AQENCIES ....ovvvvririreieieieei s 1,964.8 | 3,910.7| 4,3535| 48684 | 56168 | 5780.2| 59194 | 6,1144| 57660 | 5553.1| 6,1453| 6,1440| 6,2289 | 54143
Operational Test and Evaluation, Director..............ccuc.....) 0.0 8.4 68.2 14.4 32,6 13.6 12.4 12.3 11.2 21.7 219 25.0 235
Test & Evaluation, Deputy Under Secretary Defense........ 50.6 117.1 128.5 160.3 140.7 188.7 223.7 233.2 242.5 231.8 231.0 257.7 238.4 269.7
Department of Education, total..........cocrevererenecnenienens 33.0 255 25.6 29.7 37.2 39.7 394 415 44.1 39.9 39.3 38.2 43.0 56.3
Department of ENErgy, total..........cocmeeeeieneenserneenennsennensd 28250 | 2648.0| 2,659.4| 2801.0| 12,7609 | 3,060.1| 27095 | 2,759.7| 12,8219 | 27655| 26850 | 1,9828| 2,189.1| 1,960.2
Department of Health &
HUMan Services, total.........ccoceiereeneireieiesesee e 422.7 468.0 584.3 661.1 814.4 9385| 15935| 1,0423| 1,156.6| 12851 | 17379.3| 14072 14878 | 1,587.0
Centers for Disease CONtrol..........ccvererrereseeeereeersnsnnnns 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Food and Drug AmINIStration............ceeereeneereenereereennns 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
National Institutes of Health 1/.............cccocovevvierinienn, 400.8 418.7 538.4 612.6 719.5 8422 | 14501 | 1,0105| 1,126.6| 12496 | 1348.2| 13741 14529 | 15523
22.0 49.3 459 48.4 94.9 96.4 143.4 31.8 30.0 354 311 33.2 34.9 34.8
Department of Housing and Urban Development, total.......... 12.0 10.1 10.8 12.1 11.9 12.7 18.4 16.3 15,5 259 21.7 22.0 234 25.4
Department of INterior, t0tal.........c..covrrereineeneirneireeieieeieens 224 17.3 21.7 24.3 271 333 39.5 38.6 39.0 439 29.2 255 215 28.0
Bureau 0f MiNES 2/.......c..ovevveririe e eiie e e 33 2.8 3.6 5.2 5.4 9.4 7.1 4.2 6.9 12.5 0.0
Geological Survey...... .. 4.4 74 10.3 10.9 12.9 15.1 18.2 16.9 12.8 15.7 14.1 23.8 255 26.1
U.S. Fish & Wildlife Service 3/.......ccccovvvveriivviiiieiiiinenns 111 5.3 5.7 5.7 6.7 74 10.0 13.9 15.3 0.0 0.0 0.0 0.0 0.0

OFNET .. 3.6 1.8 2.1 25 2.1 14 42 3.6 4.0 15.7 15.1 1.7 2.0 1.9
See explanatory information and SOURCE at end of table.
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Table B-15. Federal obligations for development, by agency: fiscal years 1985-98

Page 2 of 2
Preliminary
Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
[Millions of current dollars]

Department of Justice, total 16.7 14.1 22.5 25.7 20.6 20.6 27.8 217 233 19.2 321 45.2 55.0 43.6
Department of Labor, total 0.9 0.9 12 8.9 13.3 51.4 19.7 27.9 36.1 40.1 255 25.8 18.6 16.0
Department of State, total...........cccoerrinineneineneieiesineis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Department of Transportation, total.............coeveeneeneereeenen. 357.6 317.3 256.2 2134 182.9 2474 265.3 288.1 319.3 3474 356.2 1745 205.7 218.1
Federal Aviation AMINIStration...............ceeererrreneenrirnsennes 269.0 246.6 156.2 147.3 123.2 189.9 196.2 206.1 189.1 206.1 205.1 717 82.1 97.7
Federal Highway Administration.............ccccccvevsrneneen, 42.6 30.8 56.0 30.4 34.4 338 40.8 57.0 83.1 101.5 109.4 66.1 87.5 102.0
Federal Railroad Administration 3.6 2.9 0.8 1.8 15 1.7 2.7 39 43 34 4.0 54 0.7 0.7
National Highway Traffic Safety Administration.................] 7.2 6.3 9.0 9.2 35 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
OHNE ..o 35.2 30.6 34.3 24.7 20.3 21.9 25.6 21.2 42.7 36.3 37.8 25.3 35.4 17.8
Department of Treasury, total...........ccueemnmineenernnenen: 6.0 6.3 9.5 10.2 9.3 6.9 6.7 38 55 9.8 12.4 9.5 10.5 11.8
Department of Veterans Affairs, total. 17.5 16.3 19.2 19.2 21.0 221 22.8 23.0 28.7 245 19.1 20.8 224 19.5
Agency for International Development 60.5 66.2 63.5 69.3 60.0 29.3 204 65.9 23.0 38.1 29.8 18.0 13.0 17.0
Environmental Protection AGeNCY...........cocvreenrerneeneeneeneeeees 105.8 99.5 71.0 79.5 107.0 104.5 79.5 79.6 133.7 151.2 149.9 83.5 89.2 96.8
National Aeronautics and Space Administration.................... 15436 | 1,350.8 | 1517.8| 1,998.8 | 25147 | 34726 | 39091 | 44283 | 44711 | 44557 | 49689 | 4,692.1| 49398 | 5,095.3
National Science FOUNAALioN............cverienieneereenereereireieinenn 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nuclear Regulatory COMMISSION...........veerevrrrerrsresressennenenns 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Smithsonian INSHEULON..........c.rvrrieiiieiseese e 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tennessee Valley AUthOTtY..........covrreeecneneenniericnene 65.1 59.8 60.2 68.8 48.0 432 49.5 729 80.6 719 66.7 47.4 54.2 41.2
All other agencies 4/..........cccovviiiiiiiiiiieieceie e 7.5 7.7 13.7 9.5 9.0 7.8 7.9 8.9 9.1 8.3 8.4 8.4 7.9 9.4

1/ Includes research and development activities of the Alcohol, Drug Abuse, and Mental Health Administration, which existed as a separate agency prior to October 1992, before its R&D functions became associated with NIH.
2/ The Bureau of Mines was discontinued after 1994.

3/ As of Fiscal Year 1994, the National Biological Service performs all biological research activities formerly funded by the U.S. Fish & Wildlife Service and the National Park Service.

4/ As of March 31, 1995, the Social Security Administration became an independent agency, and no longer part of the Department of Health and Human Services.

NOTE:  Because of rounding, detail may not add to totals.

SOURCE: National Science Foundation/Division of Science Resources Studies, Federal Funds Survey, Federal Funds for Research and Development: Detailed Historical Tables, Fiscal Years 1951-98.
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Table B-16. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1986-96

Page 1 of 4
Manufacturing
Chemicals and allied products Primary metals
Food, Lumber,
kindred, wood Ferrous
Industries and Textiles | products, | Paper and Industrial Other | Petroleum Stone, clay, metals and | Nonferrous| Fabricated
(and Total tobacco and and allied chemicals | Drugs and | chemicals |refining and| Rubber | and glass products |metalsand| metal
associated | Total for all|  manu- products | apparel | furniture | products Total (281-82, | medicines | (284-85, | extraction | products | products (331-32, | products | products
SIC codes)| industries | facturing | (20,21) (22,23) (24,25) (26) (28) 286) (283) 287-89) | (13,29) (30) (32) Total (33) | 3398-99) | (333-36) (34)
Year [Millions of current dollars]

87,823 80,377 D D 144 D 8,843 3,552 3,658 1,633 D D 950 D D 458 895

92,155 84,311 1,206 D 137 D 9,635 3,716 D D 1,897 D 995 730 D D 783

97,015 86,503 D D D D 11,067 4,172 4,906 1,989 1,997 D D 637 253 384 881

102,055 88,024 D D 192 879 12,069 4,451 D D 2,180 D D 686 D D 904

109,727 88,934 D D 216 1,059 13,291 5,010 D D 2,306 D D 739 D D 939

116,952 88,506 1,277 D D D 14,648 5,390 D D 2,498 D D 714 D D 974

119,110 90,177 1,386 D D D 15,381 5,165 7,944 2,272 2,277 D D 522 D D 1,017

117,400 86,569 1,345 D D D D D 9,146 D 2,152 D 538 669 289 380 1,158

119,595 90,749 1,476 D D D D D 9,633 D 1,950 D 591 690 D D 1,111

132,103 | 100,067 1,566 D D D 17,547 D 10,215 D 1,760 D 448 593 D D 1,023

144,667 | 111,864 1,564 D D D D D 9,773 2,505 1,654 D 468 D D D D

See explanatory information and SOURCE at end of table.
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Table B-16. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1986-96

Page 2 of 4
Manufacturing (continued)
Professional and
Machinery Electrical equipment Transportation equipment scientific instruments
Optical,
Scientific | surgical,
Office, Other Motor Other and photo-
computing, | machinery, Radio and Other vehicles | transpor- mechan- | graphic, Other
Industries and except TV Communi- | Electronic | electrical and motor | tation ical and other | manufac- Total

(and accounting| electrical receiving cation com- | equipment vehicles | equipment | Aircraft and measuring | instru- turing | nonmanu-

associated machines | (351-56, equipment | equipment| ponents | (361-64, equipment| (373-75, | missiles instruments| ments | industries | facturing
SIC codes)| Total (35) (357) 358-59) | Total (36) (365) (366) (367) 369) Total (37) (371) 379) (372,376) | Total (38) | (381-82) | (384-87) | (27,31,39) | industries

Year [Millions of current dollars]

D D 2,396 14,980 133 9,669 D D 31,275 D D 21,050 5,103 D D 382 7,446

D D 2,428 15,848 139 10,184 4,286 1,239 34,246 D D 24,458 5,222 D D D 7,844

D D 2,682 14,128 149 8,427 4,133 1,419 34,775 D D 24,168 5,530 1,959 3,571 D 10,513

D D 2,729 13,318 96 7,071 4,025 2,126 33,859 D D 22,331 5,992 2,366 3,626 D 14,031

14,446 D D 13,400 114 5,928 3,914 3,444 31,361 D D 20,635 7,055 3,346 3,709 D 20,793

14,775 D D 13,415 D 4,787 D D 27,428 D D 16,629 8,705 D D D 28,446

14,938 D D 13,360 D D 3,567 D 27,494 D D 17,158 9,542 5,156 4,386 D 28,933

8,381 4,950 3,431 13,349 D D 5,311 D 27,258 11,718 483 15,056 10,119 5,681 4,438 D 30,831

8,110 4,106 4,004 15,338 D D 6,032 D 28,087 D D 14,260 11,441 6,952 4,489 D 28,846

D D 5,041 18,751 D D D D 32,441 D D 16,951 11,976 7,146 4,831 D 32,036

13,455 D D 22,498 D D D D 32,737 D D 16,224 12,149 D D D 32,803

See explanatory information and SOURCE at end of table.
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Table B-16. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1986-96

Page 3 of 4
Nonmanufacturing
Transportation and utilities Services
Engineering and
Communications Business services Health services management services

Doctors'

offices

and
clinics, Other
hospitals, non-
Other Finance, and Re- Other manu-
transpor- insur- Total medical | Other Engi- | search, |engineer-| Other | facturing
Electric, | tation ance, |(701,72- Com- | Other and health neering, | develop-| ing and | services |industries
Industries gas,and| and andreal | 73, puter and| business dental | services architec-| ment, |manage-| (701,72, (07-12,
(and Total Tele- Other | sanitary | utilities estate | 75-81, data | services labs (802- tural, and| and ment | 75-79, | 14-15,
associated | (40-42, phone | (482- | services | (40-42, | Trade | (60-65, | 83-84, process-| (731- (801, 805, surveying| testing | services| 81,83- |161-162,
SIC codes)| 44-49) [Total (48)] (481) |484,489) (49) | 44-47) | (50-59)| 67) 87, 89) |Total (73)|ing (737)|736, 738)| Total (80)|806-807)]808-809)| Total (87)] (871) (873) |[(872,874)] 84,89) 17)

Year [Millions of current dollars] [Millions of current dollars]

1995........] 5435 D D 59 440 D D D| 17,876 | 9,293 | 9,059 234 756 D D| 7662| 2933 D D 165 413
1996......... 4,678 D D 73 352 D| 6,389 D| 19,022 | 10,641 D D D 715 D| 7318| 1660| 5,484 173 D D

See explanatory information and SOURCE at end of table.
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Table B-16. Total (company, Federal, and other) funds for

industrial R&D performance, by industry
and size of company: 1986-96

Page 4 of 4
Distribution Number of employees
by size of Less than 1,000to | 5,000to | 10,000to | 25,000 or
company Total 500 500t0999| 4,999 9,999 24,999 more
Year [Millions of current dollars]

87,823 7,071 1,902 7,472 4,251 10,493 56,991
92,155 7,163 1,725 7,262 4,501 12,043 59,461

97,015 S 1,669 7,622 5,245 11,506 63,694
102,055 7,809 1,825 7,881 5,756 10,450 68,335
109,727 S 2,154 8,411 6,746 12,486 71,030

116,952 13,172 8,000 10,453 8,049 15,770 61,508
119,110 13,557 7,958 11,886 8,258 15,744 61,707
117,400 14,620 3,230 13,334 9,135 15,421 61,659
119,595 13,966 3,608 14,617 8,912 15,972 62,519
132,103 16,662 4,693 16,960 9,532 17,071 67,185
144,667 20,249 4,637 18,273 11,537 20,164 69,808

KEY: D = Data withheld to avoid disclosing operations of individual companies.
S = Data prior to 1993 withheld because of imputation of more than 50 percent. (For subsequent imputations of more than 50 percent the numbers are provided in the table, and the imputations are mentioned in
NOTES.)

NOTES: As aresult of a new sample design, statistics for 1988-91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the nonmanufacturing industries and
small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990 and earlier years. Due to revisions in survey methodology,
statistics for "Other manufacturing industries" and for "Other nonmanufacturing industries” for 1996 are not comparable with statistics for prior years. More than 50 percent imputation was used for the 1996 value
of "715" under the column "Doctor's offices and clinics, . .. "

SOURCE: National Science Foundation/Division of Science Resources Studies, Research and Development in Industry 1995-96.
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Table B-17. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1986-96

Page 1 of 4
Manufacturing
Chemicals and allied products Primary metals
Food, Lumber,
kindred, wood Ferrous
Industries and Textiles | products, | Paper and Industrial Other | Petroleum Stone, clay, metals and | Nonferrous| Fabricated
(and Total tobacco and and allied chemicals | Drugs and | chemicals |refining and| Rubber | and glass products | metalsand| metal
associated | Total for all|  manu- products | apparel | furniture | products Total (281-82, | medicines | (284-85, | extraction | products | products (331-32, | products | products
SIC codes)| industries | facturing | (20,21) (22,23) (24,25) (26) (28) 286) (283) 287-89) | (13,29) (30) (32) Total (33) | 3398-99) | (333-36) (34)
Year [Millions of current dollars]
1986......... 59,932 55,192 1,280 246 144 538 8,664 3,374 3,657 1,633 1,971 655 941 786 336 450 800
1987......... 61,403 56,259 1,204 243 137 604 9,445 3,531 4,095 1,819 1,883 596 985 711 249 462 633
1988......... 66,672 59,415 1,173 215 165 752 10,828 3,939 4,900 1,989 1,975 718 697 620 252 368 718
1989......... 73,501 63,199 1,244 S 192 879 11,943 4,340 5,512 2,091 2,162 867 615 666 244 422 726
1990......... 81,602 65,251 1,248 260 216 1,059 13,168 4,902 5,917 2,349 2,289 1,056 538 717 231 486 736
1991......... 90,580 67,639 1,277 236 200 1,174 14,439 5,225 6,947 2,267 2,487 D 455 706 225 481 748
1992......... 94,388 71,025 1,386 261 234 1,182 15,091 4,911 7,934 2,246 2,268 1,256 479 514 221 293 723
1993......... 94,591 69,901 1,345 286 196 1,191 16,658 5,165 9,132 2,361 2,138 1,059 529 646 272 374 936
1994......... 97,131 73,375 1,476 316 201 1,263 16,559 4,780 9,625 2,154 1,939 1,432 553 672 241 431 868
1995......... 108,652 81,236 1,566 381 229 1,404 17,337 5,139 10,202 1,996 1,754 1,210 441 580 217 363 937
199......... 121,015 91,845 1,564 414 634 1,534 17,520 5,246 9,769 2,505 1,630 1,269 463 637 214 422 1,322

See explanatory information and SOURCE at end of table.
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Table B-17. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1986-96

Page 2 of 4
Manufacturing (continued)
Professional and
Machinery Electrical equipment Transportation equipment scientific instruments

Optical,

Scientific | surgical,

Office, Other Motor Other and photo-

computing, | machinery, Radio and Other vehicles | transpor- mechan- | graphic, Other Total
Industries and except TV Communi- | Electronic | electrical and motor | tation ical and other | manufac- non-
(and accounting| electrical receiving cation com- | equipment vehicles | equipment | Aircraft and measuring | instru- turing manu-
associated machines | (351-56, equipment | equipment| ponents | (361-64, equipment| (373-75, | missiles instruments| ments | industries | facturing
SIC codes)| Total (35) (357) 358-59) | Total (36) (365) (366) (367) 369) Total (37) (371) 379) (372,376) | Total (38) | (381-82) | (384-87) | (27,31,39) | industries
Year [Millions of current dollars]

1986......... 10,701 8,380 2,321 9,767 133 5,117 3,357 1,160 13,567 7,171 330 6,066 4,752 1,521 3,231 380 4,740
1987......... 10,577 8,193 2,384 10,449 139 5,455 3,630 1,225 13,462 7,167 356 5,939 4,950 1,598 3,352 380 5,144
1988......... 11,929 9,347 2,582 9,975 149 4,798 3,684 1,345 13,910 7,783 361 5,766 5,339 1,863 3,476 401 7,257
1989......... 13,342 10,725 2,618 9,575 96 4,159 3,655 1,664 14,596 8,756 337 5,503 5,729 2,205 3,524 438 10,302
1990......... 13,575 10,988 2,587 9,267 114 3,584 3,496 2,073 14,264 8,594 283 5,387 6,318 2,696 3,621 541 16,351
1991......... 13,720 10,419 3,301 8,865 D S 3,177 D 14,858 9,063 262 5,533 6,840 3,017 3,823 D 22,941
1992......... 13,903 10,614 3,289 9,516 93 3,381 3,320 2,722 16,292 9,132 289 6,871 7,321 3,013 4,308 599 23,363
1993......... 8,295 4,917 3,378 11,682 87 3,954 5,105 2,537 16,640 10,659 297 5,684 7,542 3,196 4,346 758 24,690
1994......... 8,011 4,078 3,933 13,537 64 4,939 5,870 2,664 17,695 11,950 279 5,466 8,058 3,687 4,371 796 23,756
1995......... 9,676 4,699 4,976 17,060 114 3,845 9,628 3,473 19,311 13,590 232 5,489 8,516 3,787 4,729 835 27,415
199......... 13,338 8,132 5,206 20,356 140 4,359 12,497 3,360 20,535 14,528 298 5,710 8,207 3,283 4,924 2,423 29,170

See explanatory information and SOURCE at end of table.
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Table B-17. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1986-96

Page 3 of 4
Nonmanufacturing
Transportation and utilities Services
Engineering and management|
Communications Business services Health services services

Doctors'

offices

and
clinics, Other
hospitals, non-
Other Finance, and Re- Other manu-
transpor- insur- Total medical | Other Engi- | search, |engineer-| Other | facturing
Electric, | tation ance, (701, Com- | Other and health neering, | develop-| ing and | services |industries
Industries gas,and| and andreal | 72-73, puter and| business dental | services architec-| ment, |manage-| (701,72, (07-12,
(and Total Tele- Other | sanitary | utilities estate | 75-81, data | services labs (802- tural, and| and ment | 75-79, | 14-15,
associated | (40-42, phone | (482- | services| (40-42, | Trade | (60-65, | 83-84, process-| (731~ (801, 805, surveying| testing | services| 81,83- |161-162,
SIC codes)| 44-49) [Total (48)] (481) |484,489)| (49) | 44-47) | (50-59)| 67) 87,89) [Total (73)]ing (737)|736, 738)| Total (80)|806-807)|808-809)| Total (87)| (871) (873) |(872,874)| 84,89) 17)

Year [Millions of current dollars] [Millions of current dollars]

1995........] 5183 4,756 | 4,697 59 347 80| 7514 710 | 13,606 | 8,681 | 8545 136 753 737 16| 4,011| 1,060 | 2,829 132 160 402
1996......... 44921 3970 | 3,897 73 311 211] 6,338| 1,280 | 15,904 | 10,280 | 10,025 255 735 713 23| 4572 667 | 3,776 129 317 | 1,156

See explanatory information and SOURCE at end of table.
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Table B-17. Company and other (except Federal)

funds for industrial R&D performance, by
industry and size of company: 1986-96

Page 4 of 4
Distribution Number of employees
by size of Less than 1,000to | 5,000to | 10,000to | 25,000 or
company Total 500 500t0999| 4,999 9,999 24,999 more
Year [Millions of current dollars]

59,932 6,203 1,765 6,243 3,455 8,489 33,777
61,403 6,200 1,610 6,281 3,753 9,681 33,878

66,672 S 1,748 6,820 4,075 10,512 36,785
73,501 S 1,934 7,546 4,509 11,631 40,703
81,602 S 2,144 8,363 4,997 12,890 45,106

90,580 11,285 7,819 9,403 7,233 12,397 42,443
94,388 11,532 7,807 10,865 7,495 12,328 44,361
94,591 13,006 3,048 12,219 8,371 12,606 45,340
97,131 12,802 3,426 13,533 8,087 13,625 45,658
108,652 14,684 4,468 16,162 9,289 15,125 48,924
121,015 17,948 4,418 17,761 11,068 19,133 50,686

KEY: D = Data withheld to avoid disclosing operations of individual companies.
S = Data prior to 1993 withheld because of imputation of more than 50 percent. (For subsequent imputations of more than 50 percent the numbers are provided in the table, and the imputations are mentioned in
NOTES.)

NOTE: As a result of a new sample design, statistics for 1988-91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the nonmanufacturing industries and
small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statisticsfor 1990 and earlier years. Due to revisions in survey methodology,
statistics for "Other manufacturing industries" and for "Other nonmanufacturing industries” for 1996 are not comparable with statistics for prior years. More than 50 percent imputation was used for the 1996 value
of "735" under the column "Heath Services, Total" and "713" under the column "Doctor's offices and clinics, . . . "

SOURCE: National Science Foundation/Division of Science Resources Studies, Research and Development in Industry 1995-96.
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Table B-18. Federal funds for industrial R&D performance, by industry and size of company: 1986-96

Page 1 of 4
Manufacturing
Chemicals and allied products Primary metals
Food, Lumber,
kindred, wood Ferrous
Industries and Textiles | products, | Paper and Industrial Other | Petroleum Stone, clay, metals and | Nonferrous| Fabricated
(and Total tobacco and and allied chemicals | Drugs and | chemicals |refining and| Rubber | and glass products | metalsand| metal
associated | Total for all|  manu- products | apparel | furniture | products Total (281-82, | medicines | (284-85, | extraction | products | products (331-32, | products | products
SIC codes)| industries | facturing | (20,21) (22,23) (24,25) (26) (28) 286) (283) 287-89) | (13,29) (30) (32) Total (33) | 3398-99) | (333-36) (34)
Year [Millions of current dollars]
1986......... 27,891 25,185 D D 0 D 179 178 1 0 D D 9 D D 8 95
1987......... 30,752 28,052 2 D 0 D 190 185 D D 14 D 10 19 D D 150
1988......... 30,343 27,088 D D D D 238 232 6 0 22 D D 17 1 16 163
1989......... 28,554 24,826 D D 0 0 126 111 D D S D D 22 D D 178
1990......... 28,125 23,683 D D 0 0 123 109 D D S D D D D D 203
1991......... 26,372 20,867 0 S D D 209 165 D D 11 D D 8 1 7 226
1992......... 24,722 19,152 0 D D D S S S S 9 D D S D D 294
1993......... 22,809 16,669 0 D D D D D 15 D 14 D 9 23 17 6 222
1994......... 22,463 17,373 0 D D D D D 8 D 10 D 38 17 D D 243
1995......... 23,451 18,831 0 D D D 210 D 14 D 6 D 6 13 D D 86
199......... 23,653 20,020 0 D D D D D 3 0 24 D 5 D D D D

See explanatory information and SOURCE at end of table.
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Table B-18. Federal funds for industrial R&D performance, by industry and size of company: 1986-96

Page 2 of 4
Manufacturing (continued)
Professional and
Machinery Electrical equipment Transportation equipment scientific instruments

Optical,

Scientific | surgical,

Office, Other Motor Other and photo-

computing, | machinery, Radio and Other vehicles | transpor- mechan- | graphic, Other Total
Industries and except TV Communi- | Electronic | electrical and motor | tation ical and other | manufac- non-
(and accounting| electrical receiving cation com- | equipment vehicles | equipment | Aircraft and measuring | instru- turing manu-
associated machines | (351-56, equipment | equipment| ponents | (361-64, equipment| (373-75, | missiles instruments| ments | industries | facturing
SIC codes)| Total (35) (357) 358-59) | Total (36) (365) (366) (367) 369) Total (37) (371) 379) (372,376) | Total (38) | (381-82) | (384-87) | (27,31,39) | industries
Year [Millions of current dollars]

1986......... D D 75 5,213 0 4,552 D D 17,708 D D 14,984 351 D D 2 2,706
1987......... D D 44 5,399 0 4,729 656 14 20,784 D D 18,519 272 D D D 2,700
1988......... D D 101 4,153 0 3,630 449 74 20,865 D D 18,402 191 S 95 D 3,256
1989......... D D 112 3,743 0 2,911 369 463 19,262 D D 16,828 263 S 101 D 3,729
1990......... 871 D D 4,133 0 2,344 418 1,371 17,097 D D 15,248 737 S 87 D 4,442
1991......... 1,055 D D 4,550 0 D D D 12,570 D D 11,096 1,865 D D D 5,505
1992......... 1,035 D D 3,844 D D 247 D 11,202 D D S 2,221 2,143 78 61 5,570
1993......... 86 33 53 1,667 D D 206 D 10,617 D D 9,372 2,577 2,484 92 D 6,140
199%4......... 99 28 71 1,801 D D 162 D 10,392 D D 8,794 3,384 3,266 118 D 5,090
1995......... D D 64 1,690 D D D D 13,130 D D 11,462 3,460 3,358 102 D 4,620
199......... 117 D D 2,143 D D D D 12,202 D D 10,515 3,942 D D D 3,633

See explanatory information and SOURCE at end of table.
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Table B-18. Federal funds for industrial R&D performance, by industry and size of company: 1986-96

Page 3 of 4
Nonmanufacturing
Transportation and utilities Services
Engineering and management|
Communications Business services Health services services
Doctors'
offices
and

clinics, Other

hospitals, non-

and Other | Other | manu-
medical | Other Engi- engineer-| services | facturing
Com- Other and health neering, ing and | (701,72, |industries

Industries puter and| business dental | services architec- manage-| 75-79, | (07-12,
(and Total data | services labs (802- tural, and ment 81, 14-15,
associated | (40-42, Trade process-| (731~ (801, 805, surveying services | 83-84, 1161-162,

SIC codes)| 44-49) |Total (48) (50-59) ing (737)] 736,738) 806-807)[808-809)| Total (87)] (871) (872,874)| 89) 17)

Year illions of current dollars] [millions of current dollars]

1995......... 252 D D 514 98 D D| 3650 1,883 D 4 11
199%......... 186 D 51 D D 3 D| 2746 994 45 D D

See explanatory information and SOURCE at end of table.
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Table B-18. Federal funds for industrial R&D performance,

by industry and size of company: 1986-96

Page 4 of 4

Distribution Number of employees

by size of Less than 1,000to | 5,000to | 10,000 to | 25,000 or

company Total 500 500t0999| 4,999 9,999 24,999 more

Year [Millions of current dollars]
1986......... 27,891 868 137 1,229 796 2,004 23,213
1987......... 30,752 963 115 981 748 2,362 25,583
1988......... 30,343 816 131 1,093 864 1,705 25,734
1989......... 28,554 901 117 958 740 1,129 24,709
1990......... 28,125 895 S 881 257 1,526 24,436
1991......... 26,372 1,887 181 1,050 816 3,373 19,065
1992......... 24,722 2,025 151 S 763 3,416 17,346
1993......... 22,809 1,614 182 1,115 764 2,816 16,319
1994......... 22,463 1,164 182 1,083 825 2,348 16,862
1995......... 23,451 1,978 225 798 243 1,946 18,261
1996......... 23,653 2,301 219 512 468 1,031 19,122
KEY: D = Data withheld to avoid disclosing operations of individual companies.
S = Data prior to 1993 withheld because of imputation of more than 50 percent. (For subsequent imputations of more than 50 percent the numbers are provided in the table, and the imputations are mentioned in

NOTES.)

NOTES: As a result of a new sample design, statistics for 1988-91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the nonmanufacturing industries and
small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990 and earlier years. Due to revisions in survey methodology,
statistics for "Other manufacturing industries" and for "Other nonmanufacturing industries" for 1996 are not comparable with statistics for prior years. More than 50 percent imputation was used for the 1995 values
of "3,460" under the column "Prof. and scientific instruments, total" and "3,358" under "Scientific and mechanical measuring instruments." More than 50 percent imputation was also used for the 1996 values of
"51" under "Trade" and "1,708" under "Research, development, and testing."

SOURCE: National Science Foundation/Division of Science Resources Studies, Research and Development in Industry 1995-96.
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Table B-19. Total (company, Federal, and other) R&D funds as a percent of net sales in R&D-performing companies, by industry and size of company: 1986-96

Page 1 of 4
Manufacturing
Chemicals and allied products Primary metals
Food, Lumber,
kindred, wood Ferrous
Industries and Textiles | products, | Paper and Industrial Other | Petroleum Stone, clay, metals and | Nonferrous| Fabricated
(and Total tobacco and and allied chemicals | Drugs and | chemicals |refining and] Rubber | and glass products | metalsand| metal
associated | Total for all]  manu- products | apparel | fumiture | products Total (281-82, | medicines | (284-85, | extraction | products | products (331-32, | products | products
SIC codes)| industries | facturing | (20,21) (22,23) (24,25) (26) (28) 286) (283) 287-89) | (13,29) (30) (32) Total (33) | 3398-99) | (333-36) (34)
Year [Percent]
1986......... NA 47 D D 0.6 D 52 4.6 85 33 D D 25 D D 15 15
1987......... NA 4.6 0.6 D 0.6 D 5.3 47 D D 1.0 D 2.6 0.9 D D 15
1988......... NA 45 D D D D 53 4.4 8.8 34 1.0 D D 0.8 05 1.0 13
1989......... NA 43 D D 0.6 0.8 5.4 42 D D 0.9 D D 0.8 D D 15
1990......... NA 42 D D 0.6 1.0 53 45 D D 0.9 D D 0.8 D D 14
1991......... NA 42 0.5 D D 11 5.4 4.6 8.9 31 1.0 D D 0.8 D D 15
1992......... NA 42 05 6.0 D D 55 4.6 9.6 27 0.9 D D 0.6 D D 15
1993......... NA 38 05 D D D D D 12.5 D 0.9 D 15 0.7 0.5 1.2 14
1994......... NA 36 05 D D D D D 10.2 D 0.8 D 17 0.6 D D 12
1995......... 34 36 05 D D D 47 D 104 D 0.7 D 15 0.5 D D 11
199......... 35 4.0 0.4 D D D D D 10.1 2.7 0.7 D 13 D D D D

See explanatory information and SOURCE at end of table.
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Table B-19. Total (company, Federal, and other) R&D funds as a percent of net sales in R&D-performing companies, by industry and size of company: 1986-96

Page 2 of 4
Manufacturing (continued)
Professional and
Machinery Electrical equipment Transportation equipment scientific instruments
Optical,
Scientific | surgical,
Office, Other Motor Other and photo-
computing, | machinery, Radio and Other vehicles | transpor- mechan- | graphic, Other Total
Industries and except v Communi- | Electronic | electrical and motor | tation ical and other | manufac- non-
(and accounting| electrical receiving cation com- | equipment vehicles | equipment [Aircraft and measuring |  instru- turing manu-
associated machines | (351-56, equipment | equipment | ponents | (361-64, equipment| (373-75, | missiles instruments| ments | industries | facturing
SIC codes)| Total (35) (357) 358-59) | Total (36) (365) (366) (367) 369) Total (37) (371) 379) (372,376) | Total (38) | (381-82) | (384-87) | (27,31,39) | industries
Year [Percent]
D D 3.0 79 36 9.9 D D 8.3 D D 134 8.8 D D 12 NA
D D 3.0 8.2 32 10.2 10.0 27 8.7 D D 147 7.9 D D D NA
7.7 D 29 75 24 10.7 9.0 25 8.9 D D 16.3 74 79 73 D NA
7.9 D D 7.3 1.8 11.6 D D 8.1 D D 135 72 74 73 D NA
7.7 D D 6.5 16 10.0 8.3 37 75 D D 118 8.0 8.6 7.7 D NA
8.1 D D 6.5 D D 79 D 73 D D 12.1 9.1 10.0 8.1 D NA
7.8 D D 5.6 D D 75 D 71 D D 11.8 9.4 10.6 8.3 D NA
4.6 9.9 2.6 6.2 D D 8.1 D 6.4 D D 125 9.7 115 8.1 D NA
38 79 25 5.9 D D 75 D 5.9 D D 138 9.2 11.0 73 D NA
D D 24 6.0 D D D D 6.1 D D 12.9 10.3 124 8.2 D 2.7
5.2 D D 6.7 D D D D 6.5 D D 129 115 D D D 25

See explanatory information and SOURCE at end of table.
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Table B-19. Total (company, Federal, and other) R&D funds as a percent of net sales in R&D-performing companies, by industry and size of company: 1986-96

Page 3 of 4
Nonmanufacturing
Transportation and utilities Services
Engineering and management|
Communications Business services Health services services
Doctors'
offices
and
clinics, Other
hospitals, non-
Other Finance, and Re- Other | Other | manu-
transpor- insur- Total medical | Other Engi- | search, |engineer-| services | facturing
Electric, | tation ance, (701, Com- Other and health neering, | develop-| ing and | (701,72, |industries
Industries gas,and| and andreal | 72-73, puter and| business dental | services architec-| ment, |manage-| 75-79, | (07-12,
(and Total Tele- Other | sanitary | utilities estate | 75-81, data | services labs (802- tural, and| and ment 81, 14-15,
associated | (40-42, phone | (482- | services| (40-42, | Trade | (60-65, | 83-84, process-| (731~ (801, 805, surveying| testing | services| 83-84, |161-162,
SIC codes)| 44-49) [Total (48)] (481) |484,489) (49) | 44-47) | (50-59)| 67) 87,89) [Total (73)]ing (737) 736,738)| Total (80)|806-807)|808-809)| Total (87)| (871) (873) |(872,874)] 89) 17)
Year [Percent] [Percent]
1995......... 12 D D 30 03 D D D 7.8 10.1 11.8 16 52 D D 7.8 5.7 D D 0.6 0.8
1996......... 1.0 D D 13 0.2 D 23 D 8.1 10.2 D D D 6.1 D 9.7 6.2 14.0 1.8

See explanatory information and SOURCE at end of table.
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Table B-19. Total (company, Federal, and other) R&D funds as a
percent of net sales in R&D-performing companies,

by industry and size of company: 1986-96

Page 4 of 4

Distribution Number of employees

by size of Less than 1,000to | 5,000to | 10,000to | 25,000 or

company Total 500 500t0999| 4,999 9,999 24,999 more

Year [Percent]
1995......... 34 44 32 2.8 2.0 23 43
199......... 35 6.0 31 3.0 2.7 25 4.0
KEY: D = Data withheld to avoid disclosing operations of individual companies.

NA = Not available.

NOTES: As aresult of a new sample design, statistics for 1988-91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the nonmanufacturing industries and
small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990 and earlier years. Due to revisions in survey methodology,
statistics for "Other manufacturing industries" and for "Other nonmanufacturing industries" for 1996 are not comparable with statistics for prior years. More than 50 percent imputation was used for the 1996 value

of "6" under the column "Doctors' offices and clinics, . . . "

SOURCE: National Science Foundation/Division of Science Resources Studies, Research and Development in Industry 1995-96.
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Table B-20. Company and other (except Federal) R&D funds as a percent of net sales in R&D-performing companies,

by industry and size of company: 1986-96

Page 1 of 4
Manufacturing
Chemicals and allied products Primary metals
Food, Lumber,
kindred, wood Ferrous
Industries and Textiles | products, | Paper and Industrial Other | Petroleum Stone, clay, metals and | Nonferrous| Fabricated
(and Total tobacco and and allied chemicals | Drugs and | chemicals |refining and| Rubber | and glass products |metalsand| metal
associated | Total for all|  manu- products | apparel | furniture | products Total (281-82, | medicines | (284-85, | extraction | products | products (331-32, | products | products
SIC codes)| industries | facturing | (20,21) (22,23) (24,25) (26) (28) 286) (283) 287-89) | (13,29) (30) (32) Total (33) | 3398-99) | (333-36) (34)
Year [Percent]
NA 3.2 0.6 0.5 0.6 0.7 5.1 44 8.4 33 11 1.7 2.4 1.0 0.7 15 14
NA 31 0.6 0.4 0.6 0.6 5.2 44 8.7 33 1.0 16 25 0.9 0.6 13 12
NA 31 0.5 0.4 0.6 0.8 5.2 42 8.8 34 1.0 1.7 2.0 0.7 0.5 1.0 11
NA 31 05 05 0.6 0.8 5.4 41 8.9 39 0.9 19 18 0.7 05 1.0 12
NA 31 0.5 0.6 0.6 1.0 5.3 44 8.8 34 0.9 2.1 17 0.8 0.5 1.2 11
NA 32 05 0.6 0.9 11 5.3 44 8.9 3.0 1.0 23 16 0.8 05 12 12
NA 33 0.5 0.6 0.9 1.0 5.4 44 9.6 2.7 0.9 2.3 1.6 0.6 0.4 0.7 11
NA 31 05 0.6 0.7 11 6.0 44 125 2.7 09 21 15 0.7 04 12 11
NA 29 0.5 0.6 0.6 1.0 5.1 33 10.2 25 0.8 2.3 15 0.6 0.3 0.9 1.0
2.8 29 05 0.9 0.7 1.0 47 39 104 14 0.7 16 15 05 0.3 0.7 11
199%......... 3.0 33 0.4 0.8 14 1.2 5.3 3.7 10.1 2.7 0.7 1.8 1.2 0.6 0.4 1.0 14

See explanatory information and SOURCE at end of table.
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Table B-20. Company and other (except Federal) R&D funds as a percent of net sales in R&D-performing companies,

by industry and size of company: 1986-96

Page 2 of 4
Manufacturing (continued)
Professional and
Machinery Electrical equipment Transportation equipment scientific instruments
Optical,
Scientific | surgical,
Office, Other Motor Other and photo-
computing, | machinery, Radio and Other vehicles | transpor- mechan- | graphic, Other Total
Industries and except v Communi- | Electronic | electrical and motor | tation ical and other | manufac- non-
(and accounting| electrical receiving cation com- | equipment vehicles | equipment | Aircraft and measuring | instru- turing manu-
associated machines | (351-56, equipment | equipment| ponents | (361-64, equipment| (373-75, | missiles instruments| ments | industries | facturing
SIC codes)| Total (35) (357) 358-59) | Total (36) (365) (366) (367) 369) Total (37) (371) 379) (372,376) | Total (38) | (381-82) | (384-87) | (27,31,39) | industries
Year [Percent]
7.3 12.4 29 5.1 36 5.2 9.2 22 36 33 27 4.0 8.2 8.4 8.0 12 NA
7.1 12.3 3.0 5.4 32 55 8.5 2.6 34 34 25 36 75 8.1 72 11 NA
6.8 11.2 2.8 53 24 6.1 8.0 23 35 34 2.6 39 71 7.6 71 1.0 NA
7.3 13.1 2.6 5.2 18 6.8 17 23 35 37 25 33 6.8 6.9 7.1 0.9 NA
72 14.4 23 45 16 6.1 74 22 34 37 21 31 71 6.9 75 0.9 NA
75 14.9 29 43 1.0 S 7.2 22 4.0 41 21 4.0 7.1 6.3 8.0 0.8 NA
7.3 13.7 29 4.0 0.6 7.0 7.0 21 4.2 4.0 21 47 72 6.2 8.2 13 NA
45 9.8 25 5.4 4.0 10.1 7.8 23 39 37 1.9 47 7.2 6.4 7.9 13 NA
38 79 25 5.2 1.0 10.3 7.3 21 37 34 12 53 6.5 5.8 72 11 NA
36 8.1 24 5.4 16 8.0 8.0 25 36 36 0.9 42 7.3 6.6 8.0 1.2 24
5.1 9.9 29 6.1 2.0 85 8.5 2.6 4.1 4.2 12 45 7.7 6.7 8.6 25 22

See explanatory information and SOURCE at end of table.
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Table B-20. Company and other (except Federal) R&D funds as a percent of net sales in R&D-performing companies,

by industry and size of company: 1986-96

Page 3 of 4
Nonmanufacturing
Transportation and utilities Services
Engineering and
Communications Business services Health services management services

Doctors'

offices

and
clinics, Other
hospitals, non-
Other Finance, and Re- Other | Other | manu-
transpor- insur- Total medical | Other Engi- | search, |engineer-| services | facturing
Electric, | tation ance, (701, Com- Other and health neering, | develop-| ing and | (701,72, |industries
Industries gas,and| and andreal | 72-73, puter and| business dental | services architec-| ment, |manage-| 75-79, | (07-12,
(and Total Tele- Other | sanitary | utilities estate | 75-81, data | services labs (802- tural, and| and ment 81, 14-15,
associated | (40-42, phone | (482- | services| (40-42, | Trade | (60-65, | 83-84, process-| (731- (801, 805, surveying| testing | services| 83-84, |161-162,
SIC codes)| 44-49) |Total (48)] (481) |484,489) (49) | 44-47) | (50-59) | 67) 87,89) |Total (73)|ing (737)] 736,738) | Total (80)|806-807)|808-809)| Total (87)] (871) (873) |(872,874)| 89) 17)

Year [Percent] [Percent]

1995......... 11 2.2 2.1 3.0 2.0 0.1 2.4 0.7 5.9 9.5 111 0.9 5.2 53 2.4 4.1 2.0 7.2 1.7 0.6 0.8
199%......... 1.0 19 19 13 0.2 0.3 2.3 04 6.8 9.9 12.4 11 5.9 6.1 34 6.1 25 9.7 13 0.7 25

See explanatory information and SOURCE at end of table.
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Table B-20. Company and other (except Federal) R&D funds as a

percent of net sales in R&D-performing companies, by industry
and size of company: 1986-96

Page 4 of 4
Distribution Number of employees
by size of Less than 1,000to | 5,000to | 10,000to | 25,000 or
company Total 500 500t0999| 4,999 9,999 24,999 more
Year [Percent]
1995......... 2.8 39 3.0 2.6 2.0 2.0 31
1996......... 3.0 5.3 3.0 29 2.6 24 29

KEY: S = Data prior to 1993 withheld because of imputation of more than 50 percent. (For subsequent imputations of more than 50 percent the numbers are provided in the table, and the imputations are mentioned in
NOTES.)
NA = not available.
NOTES: As aresult of a new sample design, statistics for 1988-91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the nonmanufacturing industries and
small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statisticsfor 1990 and earlier years. Due to revisions in survey methodology,
statistics for "Other manufacturing industries" and for "Other nonmanufacturing industries” for 1996 are not comparable with statistics for prior years. More than 50 percent imputation was used for the two 1996 values

of "6" under the columns "Health services, total" and "Doctors' offices and clinics, . . . "

SOURCE: National Science Foundation/Division of Science Resources Studies, Research and Development in Industry 1995-96.
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Table B-21. Funds for performance of industrial basic research, applied research, and development,

by industry and source of funds: 1996

Page 1 0f 6
Manufacturing
Chemicals and allied products
Food, kindred, Other Petroleum
and tobacco Lumber, wood | Paper and Industrial Drugsand | chemicals refining and Stone, clay,
Industries Total for all |Total manufac] products Textiles and | products, and |allied products chemicals medicines (284 85, extraction Rubber and glass
(and associated SIC codes) industries turing (20,21)  |apparel (22,23)|furniture (24,25) (26) Total (28) | (281 82, 286) (283) 287 89) (13,29) products (30) | products (32)
Character of work/
source of funds [Millions of current dollars]
Total R&D
All SOUICES........ocvereererirreenend 144,667 111,864 1,564 D D D D D 9,773 2,505 1,654 D 468
Federal sources..... 23,653 20,020 0 D D D D D 3 0 24 D 5
Company sources 121,015 91,845 1,564 414 634 1,534 17,520 5,246 9,769 2,505 1,630 1,269 463
Basic research
All SOUICES. ....covrrererererernn 8,207 D 100 50 37 313 1,628 D D 67 D D D
Federal sources.............. 1,358 D 0 0 0 0 8 D D 0 D D D
Company sources............ 6,848 4,851 100 50 37 313 1,620 697 856 67 D 67 21
Applied research
All SOUICES......covnrrrerirrernnnd 29,241 D 508 D D D D D D 1,041 592 D D
Federal sources.............. 3,871 D 0 D D D D D D 0 2 D D
Company sources........... 25,370 19,711 508 43 122 706 5,667 1,468 3,157 1,041 590 251 162
Development
All SOUICES. ....covrrererererernn 107,218 83,661 957 D 475 D D D 5,758 1,396 D D D
Federal sources.............. 18,423 16,379 0 D 0 D D D 2 0 D D D
Company sources........... 88,798 67,284 957 321 475 515 10,233 3,081 5,755 1,396 D 951 280

See explanatory note and SOURCE at end of table.
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Table B-21. Funds for performance of industrial basic research, applied research, and development,

by industry and source of funds: 1996

Page 2 of 6
Manufacturing
Primary metals Machinery Electrical equipment
Other
Ferrous metals | Nonferrous Office, machinery, Radioand TV| Communi-
and products metals and Fabricated computing, and | except electrical receiving cation Electronic | Other electrical
Industries (and associated SIC (331-32, products metal products accounting (351-56, equipment | equipment |com-ponents| equipment
codes) Total (33) 3398-99) (333-36) (34) Total (35) | machines (357) 358-59) Total (36) (365) (366) (367) (361-64, 369)
Character of work/
source of funds [Millions of current dollars]
Total R&D
All SOUICES.....cereerrrririiriireirennn] D D D D 13,455 D D 22,498 D D D D
Federal sources D D D D 117 D D 2,143 D D D D
Company SOUrCes.... 637 214 422 1,322 13,338 8,132 5,206 20,356 140 4,359 12,497 3,360
Basic research
All SOUICES.....oovnverrrirriiann] D 6 D D D D D D 22 D D D
Federal sources... D D 0 D D D D D D D D D
Company Sources............ D D D 140 397 65 332 531 D 18 D 228
Applied research
All SOUFCES....ovveviiireieriennd D D D D D D D D D D 4,799 D
Federal sources............... D 0 D D D D D D 0 D D D
Company sources............ 167 D D 247 2,409 1,629 780 4,926 D 751 D 582
Development
All SOUICES.....oovnverrrirriiann] 754 D D D 10,605 D D 15,662 D 3,999 8,767 D
Federal sources............... D D D D 73 D D 764 D 410 116 D
Company sources............ D D 315 934 10,532 6,438 4,094 14,898 107 3,590 8,651 2,550

See explanatory note and SOURCE at end of table.
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Table B-21. Funds for performance of industrial basic research, applied research, and development,

by industry and source of funds: 1996

Page 3 of 6

Manufacturing

Transportation equipment

Professional and scientific instruments

Scientific and Optical,
Motor vehicles | Other transpor- mechanical | surgical, photo-| Other manu-
and motor tation Aircraft and measuring graphic, and facturing Total non-manu-
vehicles equipment missiles instruments other instru- industries facturing
Industries (and associated SIC codes) Total (37)  |equipment (371)] (373 75, 379) (372,376) Total (38) (381 82) |ments (384 87)| (27,31,39) industries
Character of work/
source of funds [Millions of current dollars]
Total R&D
All SOUICES.......oorrverrerrerieeeseerieeren] 32,737 D D 16,224 12,149 D D D 32,803
Federal SOUrCeS........cocovrevererennns 12,202 D D 10,515 3,942 D D D 3,633
Company SOUrCES...........c.evriennes 20,535 14,528 298 5710 8,207 3,283 4,924 2,423 29,170
Basic research
All SOUICES......cvvvrrirerreierereieien] D 104 D D D D D D D
Federal sources............ccoeceune.. D D 0 D D D D D D
Company sources.. 277 D D D 943 455 488 247 1,997
Applied research
All sources.......... D D 167 D 1,099 482 617 973 D
Federal sources..........c.ccc... D D D D 67 31 35 455 D
Company SOUrCeS...........c...een. 2,361 D D D 1,032 450 582 518 5,659
Development
All SOUICES......oorrvrevrerererrierenne] 28,648 D D 13,259 D D D 1,738 23,557
Federal sources............ccoeceune.. 10,752 D D 9,264 D D D 80 2,044
Company SOUICES................... 17,898 13,753 149 3,995 6,232 2,378 3,854 1,658 21,514

See explanatory note and SOURCE at end of table.



Table B-21. Funds for performance of industrial basic research, applied research, and development,

by industry and source of funds: 1996

6€T

Page 4 of 6
Nonmanufacturing
Transportation and utilities Services
Communications Business services
Other
Other transpor- Finance, Computerand | business
Electric, gas, tation and insurance, and | Totg| (701, data services
Industries (and associated SIC | Total (40 42, Telephone |Other (482 484,] and sanitary | utilities (40 42, realestate | 72 73 75 g1, processing | (731 736,
codes) 44 49) Total (48) (481) 489) services (49) 44 47) Trade (50 59) | (60 65,67) | g3 84,87, 89) Total (73) (737) 738)
Character of work/
source of funds [Millions of current dollars]
Total R&D
All SOUICES.....oovvererrerrieeireireens 4,678 D D 73 352 D 6,389 D 19,022 10,641 D D
Federal sources............ccc..u... 186 D D 0 42 D 51 D 3,118 361 D D
Company SOUrCES...........cc....... 4,492 3,970 3,897 73 31 211 6,338 1,280 15,904 10,280 10,025 255
Basic research
All SOUTCES......onverierriririenees D D D D 15 D D 12 1,699 593 550 41
Federal sources................. D 0 0 0 0 D D D 360 84 84 0
Company sources.............. D D D D 15 D 405 D 1,339 509 467 41
Applied research
All SOUTCES......orerreieriirienens D D D 16 D D 1,462 D 3,952 1,328 D D
Federal sources................. D D D D D 0 0 1,006 51 D D
Company Sources.............. D D D D 73 D 1,462 D 2,946 1,277 1,244 33
Development
All SOUTCES......onverierriririenees 3,650 D D D D 221 D 1,177 13,371 8,720 D D
Federal sources................. 180 D D D D 12 D 2 1,752 226 D D
Company sources.............. 3,469 3,040 2,982 57 223 209 4,471 1,174 11,619 8,494 8,314 181

See explanatory note and SOURCE at end of table.
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Table B-21. Funds for performance of industrial basic research, applied research, and development,

by industry and source of funds: 1996

Page 5 of 6
Nonmanufacturing
Services
Health services Engineering and management services
Doctors' offices
and clinics, Other Other non-
hospitals, and | Other health Engineering, Research, |engineering and manufacturing
medical and services architectural, | development, | management | Other services industries
dental labs (802 805, and surveying | and testing services (701,72, 75 79, (07 12,14 15,
Industries (and associated SIC codes) |  Total (80) | (801,806 807)| 808 809) Total (87) (871) (873) (872,874) 81,83 84,89) | 161 162,17)
Character of work/
source of funds [millions of current dollars]
Total R&D
All SOUTCES.......vverreeireirrireeierieeieees D 715 D 7,318 1,660 5,484 173 D D
Federal SOUICES..........ccvevmiernienn] D 3 D 2,746 994 1,708 45 D D
Company SOUFCES.........oc.rreeennes 735 713 23 4,572 667 3,776 129 317 1,156
Basic research
All SOUTCES.....oovvrrerrirerierieieines D 48 D 1,029 D 795 D D 46
Federal sources..........ccccreunen. D D 0 274 D 128 D D 0
Company SOUrCeS...........c...en. 50 D D 757 D 667 D 25 46
Applied research
All SOUICES......covvrvenieeiieireieeiane D D 12 2,324 D 1,772 D D 547
Federal sources............cc.even. D D D 949 D 603 D D 218
Company sources.................... 252 D D 1,376 D 1,168 D 42 329
Development
All SOUTCES......oovvrrerrierierierieines D D D 3,965 943 2,917 101 D D
Federal sources..........ccccreunen. D D 0 1,523 546 977 1 D D
Company sources... 433 D D 2,439 398 1,941 101 250 781

See explanatory note and SOURCE at end of table.
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Table B-21. Funds for performance of industrial basic research, applied research, and development,

by industry and source of funds: 1996

Page 6 of 6
KEY: D = Data withheld to avoid disclosing operations of individual companies.

NOTES: As a result of a new sample design, statistics for 1988-91 have been revised since originally published. These statistics now better reflect R&D performance
among firms in the nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are
not directly comparable with statistics for 1990 and earlier years. Due to revisions in survey methodology, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" for 1996 are not comparable with statistics for prior years. More than 50 percent imputation was used for: row "total
R&D, all sources," columns "Doctors'..." (715); row "Total R&D, Federal sources," columns "Trade" (51), and "Research & dev...." (1,708); row "Total R&D,
company sources", columns "Health services, total" (735), "Doctors'..." (713); row "Basic research, all sources," column "Paper..." (313); row "Basic

research, company sources," column "Paper..." (706), and "Health services, total" (252); row "Development, Federal sources of development, for the
columns, "Total for all industries" (18,423), "Drugs and medicines" (2), Transportation equip., total" (10,752), "Aircraft and missiles" (9,264), "Nonmanufacturing
(2,044), "Services, total" (1,752), "Eng. and management services (1,523) and "Research, development and testing" (977); and row "Development, company

sources," column "Health services, total" (433).

SOURCE: National Science Foundation/Division of Science Resources Studies, Research and Development in Industry 1995-96.



Table B-22. Number of full-time-equivalent (FTE) R&D scientists and engineers in R&D-performing companies, by industry and size of company: 1986-97

a4’

Page 1 of 4
Chemicals and allied products
Food, Lumber,
kindred, wood Industrial Petroleum Stone,

Industries | Total for all and Textiles | products, | Paper and chem- refining clay, and Nonferrous| Fabricated

(and assoc-| industries | Total forall|  Total tobacco and and allied icals and Rubber glass metals and| metal

jated SIC | (annual | industries | manu- | products | apparel | furniture | products (281-82, extraction | products | products products | products
codes) | average) | (January) | facturing | (20,21) (22,23) (24,25) (26) 286) (13,29) (30) (32) (333-36) (34)
Year

1986......... 683.4 671.0 NA S 2.6 S 6.4 24.9 104 S 7.5 3.2 S
1987......... 702.2 695.8 NA S 24 13 6.0 S 9.9 S 8.6 34 9.9
1988......... 715.6 708.6 NA S 2.4 13 6.1 S 9.5 S 8.6 3.3 10.5
1989......... 733.0 7225 NA S 25 14 6.4 S 10.7 S 7.6 33 9.9
1990......... 758.5 743.6 NA S 2.8 S 8.5 S 111 S 7.0 3.3 10.1
1991......... 776.4 7734 NA 9.4 S S S S 114 S 6.0 30 S
1992......... 772.0 779.3 NA 9.8 2.8 15 10.7 29.9 115 14.8 5.3 S 8.7
1993......... 766.6 764.7 NA 9.6 31 16 10.6 26.4 11.0 13.0 5.1 S 79
1994......... 758.8 768.5 NA 10.3 3.3 3.3 10.6 28.8 9.7 9.0 4.0 2.5 10.2
1995......... 789.4 746.1 547.2 8.9 29 23 10.6 33.7 8.4 9.8 4.3 4.6 9.2
199%......... 791.0 832.8 606.2 9.8 3.8 2.9 11.0 28.4 8.4 10.2 3.9 2.5 9.1
1997 prel... 859.3 885.7 639.9 104 37 34 112 31.2 9.0 9.9 37 39 10.0

See explanatory information and SOURCE at end of table.
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Table B-22. Number of full-time-equivalent (FTE) R&D scientists and engineers in R&D-performing companies, by industry and size of company: 1986-97

Page 2 of 4
Manufacturing (continued)
Professional and
Machinery Electrical equipment Transportation equipment scientific instruments
Optical,
Office, Other Scientific | surgical,
compu- Other Other Motor | transpor- and photo- Other
ting,and | machin- Radio and electrical vehicles tation mechan- | graphic, manu- Total
Industries account- | ery, except v Communi- | Electronic | equip- and motor | equip- ical meas- | and other | facturing non-
(and assoc- ing electrical receiving | cation com- ment vehicles ment  |Aircraft and uring instru{  instru- indus- manu-
iated SIC machines | (351-56, equip- equip- | ponents | (361-64, equip- | (373-75, | missiles ments ments tries facturing
codes) | Total (35) (357) 358-59) | Total (36) | ment (365) | ment (366)|  (367) 369) Total (37) | ment (371)[  379) (372,376) | Total (38) | (381-82) | (384-87) | (27,31,39) | industries
Year [Thousands]

1986......... 89.7 71.9 17.8 117.9 18 65.0 S 16.5 179.2 33.9 S 144.8 S S 24.0 S 75.1
1987......... 95.8 73.4 22.4 130.4 1.2 71.9 437 13.6 187.3 46.5 S 136.3 S S 24.6 6.3 96.4
1988......... 98.4 74.4 24.0 1325 13 73.1 443 S 188.2 473 S 136.4 S S 24.9 6.4 101.9
1989......... 100.4 75.0 25.4 122.5 15 58.0 428 S 185.4 458 S 134.8 S S 145 54 125.2
1990......... 1133 84.7 28.6 105.2 0.8 47.1 S 21.3 170.2 49.4 S 115.3 S S 8.1 5.6 S
1991......... 109.7 77.6 321 95.9 1.0 35.8 32.6 S 149.7 453 S 100.2 S S S S S
1992......... 99.3 67.1 322 91.9 1.0 31.2 28.4 31.2 141.1 445 S 92.9 S S S 6.0 202.6
1993......... 97.4 65.8 31.6 89.2 1.0 S 28.9 28.8 1475 45.1 S 97.9 S S 20.8 5.8 196.5
199%4......... 70.4 34.6 35.8 96.5 0.8 36.0 40.1 19.6 129.6 51.0 5.8 72.8 100.6 66.4 34.2 155 197.4
1995......... 68.6 31.8 36.8 103.3 0.9 417 40.8 20.0 120.8 51.1 6.2 63.5 84.4 63.2 21.2 75 198.9
199......... 87.3 33.7 53.6 125.8 13 34.7 64.6 25.3 156.6 57.0 4.0 95.5 70.9 48.2 22.7 8.2 226.6
1997 prel... 88.7 45.3 43.4 135.9 16 37.6 75.3 214 161.8 63.8 34 94.6 64.3 42.6 21.7 334 245.8

See explanatory information and SOURCE at end of table.
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Table B-22. Number of full-time-equivalent (FTE) R&D scientists and engineers in R&D-performing companies, by industry and size of company: 1986-97

Page 3of 4
Nonmanufacturing
Transportation and utilities Services
Engineering and management|
Communications Business services Health services services

Doctors'

offices

and
clinics, Other
hospitals, non-
Other Finance, and Re- Other | Other | manu-
transpor- insur- Total medical | Other Engi- | search, |engineer-| services | facturing
Electric, | tation ance, (701, Com- | Other and health neering, | develop-| ing and | (701,72, |industries
Industries gas,and| and andreal | 72-73, puter and| business dental | services architec-| ment, |manage-| 75-79, | (07-12,
(and assoc-| Total Tele- Other | sanitary | utilities estate | 75-81, data | services labs (802- tural, and| and ment 81, 14-15,
iated SIC | (40- 42, phone | (482- | services | (40-42),| Trade | (60-65, | 83-84, process-| (731- (801, 805, surveying| testing | services | 83-84, |161-162,
codes) | 44-49) [Total (48)| (481) |484,489) (49) | 44-47) | (50-59)| 67) 87,89) |Total (73)|ing (737)| 736,738)| Total (80)[806-807)|808-809)| Total (87)] (871) (873) |(872,874)] 89) 17)

Year [Thousands] [Thousands]

1996......... 29.3 25.4 24.7 0.8 3.2 0.7 475 56| 1396 80.2 77.3 3.0 5.0 4.4 0.6 52.9 22.8 28.8 14 15 4.6
1997 prel... 29.4 24.7 23.9 0.8 4.0 0.8 39.6 159 | 1439 87.8 85.1 2.8 6.6 6.3 0.3 453 18.0 24.9 23 42 17.0

See explanatory information and SOURCE at end of table.
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Table B-22. Number of full-time-equivalent (FTE) R&D scientists

and engineers in R&D-performing companies, by industry
and size of company: 1986-97

Page 4 of 4

Distribution Number of employees
comoany | |50 |9009%9 000” | “agse | zageo | more

Year [Thousands
1986......... 671.0 S S 66.7 38.9 88.4 365.3
1987......... 695.8 105.2 184 76.4 40.5 92.0 363.3
1988......... 708.6 109.0 19.3 81.9 40.2 94.5 363.7
1989......... 7225 105.4 18.0 76.1 473 87.0 388.7
1990......... 743.6 S 18.6 75.4 57.2 73.9 404.2
1991......... 7734 S 18.6 79.3 55.1 90.3 408.4
1992......... 779.3 142.1 46.2 94.2 57.6 99.9 339.2
1993......... 764.7 125.1 46.1 99.3 56.4 102.6 3352
1994......... 768.5 148.6 27.9 108.9 60.3 90.6 3321
1995......... 746.1 139.8 29.7 110.8 52.8 91.8 3212
1996......... 832.8 165.1 36.6 124.4 61.1 97.0 348.6
1997......... 885.7 177.3 37.7 131.6 82.2 104.9 3519
KEY: S = Data prior to 1993 withheld because of imputation of more than 50 percent. (For subsequent imputations of more than 50 percent the numbers are provided in the table, and the imputations are mentioned in NOTES.)

NA = not available.

NOTES: As aresult of a new sample design, statistics for 1988-91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the nonmanufacturing industries and small
firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990 and earlier years. Due to revisions in survey methodology, statistics for
"Other manufacturing industries" and for "Other nonmanufacturing industries" for 1996 are not comparable with statistics for prior years. More than 50 percent imputation was used for the 1994 values of "36.0" under
"Communication equip.", "5.8" under "other transportation equip.", "100.6" under "Prof. and scientific instr., total", and "66.4" under "Scientific and mechanical measuring instruments"; the 1995 value"41.7" under
"Communication equip."; and for the 1996 values of "11.0" under "Paper and . . .", "34.7" under "Communication equip.", "64.6" under "Electronic components", “70.9" under "Prof. and scientific was used for the
preliminary 1997 values of "11.2" under "Paper and . . . ", "5.5" under "Primary metals, total", "3.9" under "Nonferrous metals . . .", "37.6" under "Communication equip.", "75.3" under "Electronic components",
"161.8" under "Transportation equip., total", "94.6" under "Aircraft . . .", "64.3" under "Prof. And scientific instruments, "42.6" under "Scientific and mechanical measuring instruments", "4.0" under "Elec., gas, and
sanitary serv.”, "0.3" under "Other health serv.", "2.3" under "Other eng. . . . serv.", and "351.9" under "25,000 or more."

SOURCE: National Science Foundation/Division of Science Resources Studies, Research and Development in Industry 1995-96.



T

Table B-23. Cost per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1986-96

Page 1 of 4
Manufacturing
Chemicals and allied products Primary metals
Food, Lumber,
Industries kindred, wood Ferrous Non-
(and and Textiles | products, | Paper and Industrial Drugs Other | Petroleum Stone, clay, metals and| ferrous | Fabricated
associated Total tobacco and and allied chemicals and chemicals |refining and| Rubber | and glass products [ metalsand| metal
SIC Total forall| manu- products | apparel | furniture | products Total (281-82, | medicines | (284-85, | extraction | products | products (331-32, | products | products
codes) | industries | facturing | (20,21) (22,23) (24,25) (26) (28) 286) (283) 287-89) | (13,29) (30) (32) Total (33) | 3398-99) | (333-36) (34)
Year [Current dollars]
128,500 NA D D S D| 117,100 | 150,200 | 113,600 83,100 D D 118,000 D D 138,800 S
128,800 NA S D S D| 125,000 S D D| 187,400 D 122,500 | 131,500 D D 76,600
132,300 NA D D D D| 139,400 S| 142,800 | 105,600 | 182,700 D D| 118,600 S S 88,100
134,500 NA D D S S| 149,000 S D D| 194,000 D D S D D S
141,300 NA D D S S| 159,000 S D D| 201,800 D D D D D S
148,600 NA | 130,000 D D D| 167,600 | 181,000 D D| 217,000 D D| 142,200 D D| 115,500
157,912 NA | 144215 D D D| 183508 | 193,871 | 196,631 | 135423| 205,318 D D| 114,057 D D 123,828
153,336 NA | 135,261 D D D D D| 202,607 D| 208,360 D 137,990 | 138,552 | 138,851 | 138,326 | 129,131
157,601 NA | 153,609 D D D D D | 195,145 D| 209,439 D 141,842 | 116,556 D D 113,168
167,339 | 173,523 | 167,017 D D D| 180,971 D| 205,637 D| 209,495 D 110,172 | 111,743 D D| 112,010
168,362 | 179,538 | 154,853 D D D D D| 212,185 | 158,355| 189,981 D 124,685 D D D D

See explanatory information and SOURCE at end of table.
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Table B-23. Cost per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1986-96

Page 2 of 4
Manufacturing (continued)
Professional and
Machinery Electrical equipment Transportation eguipment scientific instruments
Optical,
Office, Other Scientific | surgical,
comput- [ machin- Motor Other and photo-
Industries ing, and ery, Radio and Other vehicles | transpor- mechan- | graphic, Other Total
(and account- | except v Communi- | Electronic | electrical and motor | tation ical meas- | and other [  manu- non-
associated ing electrical receiving cation com- | equipment vehicles | equipment [Aircraft and uring instru-|  instru- facturing manu-
SIC machines | (351-56, equipment | equipment | ponents | (361-64, equipment| (373-75, | missiles ments ments | industries | facturing
codes) | Total (35) | (357) 358-59) | Total (36) | (365) (366) (367) 369) Total 37) | (371) 379) (372,376) | Total (38) | (381-82) | (384-87) | (27,31,39) | industries
Year [Current dollars]
D D| 119,200 | 120,700 88,700 | 141,300 D D| 170,700 D S| 149,800 S D D S 86,800
D D 98,300 | 124,300 97,900 | 155,300 98,400 S| 183,400 D S| 180,400 S D D D 69,100
D D 99,400 | 124,100 | 124,200 | 160,300 S 68,500 | 195,600 D D| 193,300 S S| 316,700 D 74,900
130,000 D D| 132,400 | 103,400 | 170,600 S S| 211,700 D D| 207,300 S S S D S
138,500 D D| 142,800 | 113,200 | 177,100 | 128,400 S| 215,700 D D| 213,700 S S S D S
147,800 D D| 147,100 D S D D| 189,400 D D| 177,000 S S S D 137400
152,797 D D| 150,118 D D| 127,801 D| 191,274 D D | 180,552 S S S D 152,411
100,631 99,564 | 102,213 | 144,725 D D | 154,366 D| 196,777 D D| 176,450 | 115,180 94,036 | 161,721 D| 159,188
118,717 | 126,476 | 111,691 | 151,872 D D | 148,761 D| 228,881 D D| 217,219 119,693 | 102570 | 161,435 D 142,125
D D| 111,421 | 163,626 D D D D| 233,968 D D| 213,328 | 154,251 | 128,237 | 220,383 D| 150,578
152,894 D D| 171,907 D D D D| 205,665 D D| 170,733 | 179,723 D D D 138,882

See explanatory information and SOURCE at end of table.
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Table B-23. Cost per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1986-96

Page 3 of 4
Nonmanufacturing
Transportation and utilities Services
Engineering and management
Communications Business services Health services services
Doctors'
offices
and Other
clinics, engi- Other non
Other Finance, hospitals,| Other neering | Other manu-
transpor- insur- Total and health Engi- Re- and | services | facturing
Industries Electric, | tation ance, (701, Com- Other medical | services neering, | search, | manage-| (701,72, | industries
(and gas,and | and andreal | 72-73, puter and| business and (802- architec- | develop-| ment | 75-79, | (07-12,
associated | Total Tele- Other | sanitary | utilities estate | 75-81, data | services dental 805, tural, and [ ment, and| services| 81, 14-15,
SIC (40-42, | Total | phone | (482- | services | (40-42,| Trade | (60-65,| 83-84, process- | (731~ labs (801, 808- surveying| testing | (872, | 83-84, |161-162,
codes) | 44-49) (48) (481) |484,489)| (49) | 44-47) | (50-59) 67) 87,89) |Total (73)] ing (737) | 736,738) | Total (80)| 806-807)| 809) |Total (87)[ (871) (873) 874) 89) 17)
Year [Current dollars]
1995......... 370,933 D D 157,435 | 274,704 D D D 256,085 | 231,680 | 234,483 | 158,453 | 305,132 D D 289,459 | 257,067 D D | 221,147 | 179,020
199%......... 159,442 D D 94,495 | 98,427 D 146,774 D 134,175 | 126,625 D D D | 133,871 D 149,040 | 81,271 | 204,445 | 93,929 D D

See explanatory information and SOURCE at end of table.
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Table B-23. Cost per R&D scientist or engineer in R&D-performing

companies, by industry and size of company: 1986-96

Page 4 of 4

Distribution Number of employees
company | 19| 5™ [50000990| oss” | “ooso | 2vooo | mre
Year [Current dollars]
1986......... 128,500 70,600 | 103,400 | 106,400 | 108,400 | 122,300 | 154,300
1987......... 128,800 66,800 92,600 91,900 | 102,900 | 132,700 | 157,700
1988......... 132,300 67,100 S| 100,600 | 100,400 | 143,000 | 160,700
1989......... 134,500 66,200 98,200 | 101,900 | 102,500 | 127,300 | 168,200
1990......... 141,300 S S 91,400 | 110,800 | 135,300 | 193,700
1991......... 148,600 | 103,400 | 178,700 | 119,400 | 150,800 | 167,300 | 180,100
1992......... 157,912 | 111,358 | 176,585 | 127,135| 148,285 | 156,190 | 182,839
1993......... 153,336 | 106,888 87,233 | 128,565 | 156,899 | 160,229 | 184,804
1994......... 157,601 85,793 | 138,366 | 139,693 | 152,227 | 182,243 | 195,890
1995......... 167,339 | 109,319 | 141,660 | 144,213 | 167,284 | 180,849 | 200,606
199......... 168,362 | 118,280 | 124,765 | 142,747 | 161,035 | 199,722 | 199,286
KEY: D = Data withheld to avoid disclosing operations of individual companies.
S = Data prior to 1993 withheld because of imputation of more than 50 percent. (For subsequent imputations of more than 50 percent the numbers are provided in the table, and the imputations are mentioned

in NOTES.)

NOTES: As aresult of a new sample design, statistics for 1988-91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the nonmanufacturing industries
and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990 and earlier years. Due to revisions in survey
methodology, statistics for "Other manufacturing industries" and for "Other nonmanufacturing industries" for 1996 are not comparable with statistics for prior years. More than 50 percent imputation was used
for the 1993 values of "115,180" under "Prof. and scientific instruments, total" and "94,036" under "Sci. and mechanical measuring instruments"; for the 1994 values of "119,693" and "102,570" for the same
columns, respectively; the1995 values of "274,704" under "Elec., gas, and sanitary serv." and "257,067" under "Eng., architectural, and surveying." More than 50 percent imputation was used for the
1996 values of "205,665" under "Transportation equip., total", "170,733" under "Aircraft . . . ", "179,723" under "Prof. and scientific instruments, total", "98,427" under "Elec., gas, and sanitary serv.",
"133,871" under "Doctors' offices . . . ", "81,271" under "Eng., architectural, and surveying", "93,929" under "Other engineering . . . serv.", and "199,286" under "25,000 or more."

SOURCE: National Science Foundation/Division of Science Resources Studies, Research and Development in Industry 1995-96.



Table B-24. R&D expenditures at universities and colleges, by source of funds and

science and engineering field: fiscal years 1989-96

Page 1 of 2
19899 | 1990 | 1991 [ 1992 | 1993 | 1994 | 1995 1996
Source and field [Millions of current dollars]
TOMAL e 14,976 16,285 17,584 18,816 19,948 21,051 22,207 22,995
Source of funds:
Federal GOVErNMENL..........ccovurenieneereieieisiieeins 8,990 9,637 10,233 11,091 11,954 12,668 13,356 13,810
State and local governments..........covverrvereieenns 1,223 1,324 1,473 1,490 1,558 1,541 1,681 1,725
Industry. 995 1,128 1,205 1,280 1,361 1,414 1,483 1,576
Institutional funds 2,697 3,006 3,366 3,547 3,589 3,848 4,072 4,232
All Other SOUMCES.......cuueeerrerireiinieneireie e 1,071 1,191 1,307 1,409 1,486 1,579 1,617 1,653
Field:
ENGIiNeering, total..........oc.veerermeeennrernrerneeernees 2,392 2,657 2,907 3,063 3,156 3,341 3,500 3,675
Aeronautical and astronautical 148 164 180 197 213 214 238 230
194 218 244 261 274 278 297 311
CVIL et 245 284 315 339 371 399 425 450
EIBCHICAL. ..v.vevovevcereeeeeesereseeesseresessseenn 595 663 679 704 698 743 817 876
MeChaniCal.........coueeeererreininreeeeseeens 343 391 421 451 483 498 518 520
Metallurgical and materials 1/..................... NA 274 304 294 299 309 329 360
Other, NB.Cuererreeieireiee e 867 663 764 817 818 899 877 928
All SCIENCES, tOtAl....vovverevereeeieeeeeereeereeeee] 12,584 13,629 14,677 15,753 16,792 17,710 18,707 19,321
Physical SCIENCES.......ccvvreeeeereiiiniineireeeienes 1,647 1,807 1,939 2,055 2,130 2,172 2,251 2,260
FX S (0]10]1 1N 137 170 211 238 259 269 307 279
CheMISHY ..o 606 648 671 705 740 759 772 801
PRYSICS..oouvvrerereeerneeresesssesnessssssssssesssessenens 786 842 881 921 940 951 981 990
Other, NB.Cucereeieeeeereiree e 117 147 176 191 191 193 191 190
Environmental SCIENCES...........ovvvevrevnivnreerinenen: 1,003 1,068 1,117 1,240 1,317 1,407 1,444 1,478
AMOSPRENIC. ..o 165 173 175 194 210 207 211 225
Earth SCIENCES......vvcurerreererereererseerssesnnens 324 354 384 413 416 465 464 453
0CeANOGIAPNY......couvvrirririeeireireireeerissiseeneane] 359 377 390 428 459 455 AT7 518
Other, NL8.Couverrrerreererireeersresessseesseneseeesaned 156 163 169 205 232 281 293 282
Mathematical SCIENCES........ccevvvrierieriecieernns 215 222 230 248 272 282 280 289
Computer sciences.. 473 515 554 555 608 648 687 702
Life sciences 8,061 8,726 9,472 10,196 10,851 11,497 12,227 12,697
Agricultural SCIENCES.......cuvvrmeerrrrerrrereeenns 1,282 1,349 1,458 1,512 1,559 1,666 1,818 1,890
Biological SCIENCES..........coueevererirrierieeirens 2,640 2,859 3,064 3,303 3,536 3,735 3,866 3,971
Medical SCIENCES........vvermrrrrrerrrrerersrernn 3,819 4,154 4,546 4,964 5,324 5,639 6,072 6,355
Other, Ne.C. . 321 363 404 417 433 457 470 481

See expanatory information and SOURCE at end of table.
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Table B-24. R&D expenditures at universities and colleges, by source of funds and

science and engineering field: fiscal years 1989-96

Page 2 of 2
19899 | 1990 | 1991 [ 1992 | 1993 | 1994 | 1995 1996
Source and field [Millions of current dollars]

PSYCNOIOGY.....coueereveririieieireisiiseseeieseieie 234 253 283 328 350 357 368 372
Social sciences.... J 633 703 750 815 896 954 1,019 1,104
ECONOMICS.....coucvueiriniineineieieiesiseiseieiieean 187 201 209 222 231 243 250 271
Political SCIENCE. ..o 103 115 125 142 151 163 175 185
SOCIOIOGY ..vvervrrrreriieereire e 119 132 156 163 183 196 214 235
(0]14TCT O = 224 255 260 288 331 352 381 413
Other SCIENCES, N.E.C..ouvvmvriirirerirerireiieiis 318 336 332 315 368 392 430 419

1/ Data for metallurgical and materials engineering were not collected separately prior to fiscal year 1990.

KEY: n.e.c. = Not elsewhere classified.
NA = Not available.

NOTE:  Because of rounding, figures may not add to the totals shown.

SOURCE: National Science Foundation/Division of Science Resources Studies, Academic Research and Development Expenditures, Fiscal Year 1996.
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Table B-25. Federally financed R&D expenditures at universities and colleges, by science

and engineering field: fiscal years 1989-96

Page 1 of 1
19899 | 1990 | 1991 [ 1992 | 1993 | 1994 | 1995 1996
Source and field [Millions of current dollars]
TOtAL o 8,990 9,637 10,233 11,091 11,954 12,668 13,356 13,810
Field:

Engineering, total.........ccoevereeeeneensininineeiee 1,384 1,526 1,638 1,753 1,858 1,990 2,098 2,216
Aeronautical and astronautical........................] 115 127 138 151 160 162 181 168
Chemical........ccccorervieieieeisesse e 101 110 118 126 143 150 161 171
CViL e 102 117 124 144 154 164 184 196
EIECHCAl......cvvevecverecieiece e 387 432 436 449 458 490 545 592
MeChanICal..........vvvurverrreerierieriseieeieireenene 214 238 251 269 310 326 339 340
Metallurgical and materials 1/..................... NA 139 153 143 150 155 175 190
Other, NB.C.vurvrcrerreicsiee e 465 362 419 470 482 543 514 559

All sciences, total 7,606 8,111 8,595 9,338 10,096 10,678 11,257 11,594
Physical SCIENCES.......ccvviereirereiririineireeeienes 1,198 1,315 1,383 1,476 1,513 1,564 1,639 1,639

ASEONOMY....cooivrcrcriseesseeeeseeseeseeeenes 88 113 136 158 165 182 209 185
CheMISHIY.....cocveiiireireieisesee i 422 445 451 480 505 520 536 560
PRYSICS...oocvvceriisieisses s 606 652 680 708 708 725 759 760
Other, NE.Cuvurrrrerieerse e 82 105 117 130 134 137 135 134
Environmental SCIENCES..........vrvvevnivinrirnnene 650 681 700 791 869 949 966 994
AMOSPRENIC. ..o 129 131 129 140 161 165 166 178
Earth SCIENCES.......ccuvvvrircrcrncrienen 187 205 218 238 243 274 274 269
Oceanography. 260 262 264 306 329 324 335 363
Other, N.e.Ceuvvevreeiiirns 75 83 89 106 136 187 191 185
Mathematical SCIENCES........ccvvvvrieriirieeieernns 157 161 170 183 203 206 205 209
COMPULET SCIENCES. ....covvrerrirciecseeseeseenees 324 342 372 380 423 463 485 509
Life SCIENCES.....vvvevveiiiereieiereieiese i) 4,784 5,083 5,418 5911 6,386 6,753 7,134 7,389
Agricultural sciences.. 349 353 377 418 450 498 536 558
Biological SCIENCES..........coueeurerererrreriereinens 1,736 1,844 1,950 2,137 2,310 2,448 2,502 2,566
MediCal SCIENCES.........ccorvrerrerreriniriririnens 2,503 2,671 2,849 3,113 3,370 3,537 3,829 3,996
Other, NE.Cuvurrrrerieerse e 196 215 242 243 257 269 267 269
PSYChOIOGY. ... 153 164 186 215 234 242 249 254
SOCial SCIENCES.....vrvereeeeireireererirsiseiseieeeeaeed 212 226 253 281 338 359 389 427
Economics.. ) 54 54 60 66 77 76 80 91
Political SCIENCE. ..o 26 25 29 35 43 50 60 63
SOCIOIOGY ..vvvvvrrreereieiese e 54 60 72 82 91 97 104 122
Other, NE.C. oo 78 87 92 99 127 136 145 151
Other SCIENCES, N.E.C. ..ucvvrevreereirrirerireeireeies 128 138 112 102 129 142 189 172

1/ Data for metallurgical and materials engineering were not collected separately prior to fiscal year 1990.

KEY: n.e.c. = Not elsewhere classified.
NA = Not available.

NOTE:  Because of rounding, figures may not add to the totals shown.

SOURCE: National Science Foundation/Division of Science Resources Studies, Academic Research and Development Expenditures, Fiscal Year 1996.
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Table B-26. R&D expenditures at university-administered FFRDCs, by science and

engineering field: fiscal years 1989-96

Page 1 of 1
19899 | 1990 | 1991 [ 1992 | 1993 | 1994 | 1995 1996
Source and field [Millions of current dollars]
TOAL oo 4,730 4,832 5,078 5,247 5,295 5,271 5,363 5,335
Field:
Engineering, total.........ccoevereeeeneensininineeiee 1,643 1,708 1,789 1,804 1,713 1,786 1,939 1,850
Aeronautical and astronautical.... 145 144 156 163 159 224 339 334
40 41 70 78 76 79 69 69
16 15 16 34 33 31 31 29
569 605 639 598 534 508 461 469
MeChanICal..........vvvurverrreerierieriseieeieireenene 628 545 488 469 417 502 535 520
Metallurgical and materials 1/..................... NA 86 138 147 132 64 66 70
Other, NL8.Couvrereeeicrrrerec e 244 273 282 316 362 379 438 359
All SCIENCES, tOtal......cvvverrercrrecie e 3,087 3,124 3,290 3,443 3,582 3,485 3,424 3,486
Physical SCIENCES........c.vvvrivinirirrinrierierienenn 1,828 1,825 1,917 2,010 2,209 2,156 2,182 2,141
ASETONOMY ... 112 112 121 138 145 158 142 147
CREMISETY....o.cvoveeee s 274 261 252 268 281 273 252 258
PRYSICS....ovoiieireieissineiseieriseseie e 1,378 1,383 1,461 1,498 1,675 1,630 1,688 1,631
Other, NL.C. o) 63 69 83 106 108 94 100 105
Environmental SCIENCES.........ccocvevrernieniereinnn. 299 292 319 353 345 397 368 401
AIMOSPRENIC....oovvrvecriereieeriris 99 103 126 149 156 184 188 209
Earth SCIENCES.......ocurvvereireeeireisineineieenn 65 65 72 77 63 59 51 63
Oceanography.... 2 2 15 16 17 13 12 12
Other, N.e.Cuvvrrererereiiinias 133 122 106 111 108 140 117 116
Mathematical SCIENCES..........ccuvvererererirerineirne 129 135 132 124 120 114 83 99
COMPULET SCIENCES......ovvececeerreieerrinsineineiaes 668 686 716 700 649 619 572 626
Life SCIENCES.....cvvvverereriieieiererieriereenend 131 142 146 191 191 122 120 125
Agricultural sciences.. . 1 1 1 1 1 1 1 1
Biological SCIENCES........ccvverrrrerrrrrirerreeirnns 101 113 115 139 137 99 90 105
Medical SCIENCES........crvvreerrrirriiriereieirees 10 10 11 16 15 13 21 12
Other, N.Couvvvrrreriererseriresienienienend 18 18 18 35 38 9 8 6
PSYCNOIOGY.....coueercveririieieseiiseseeeisieine 1 1 1 1 1 1 0 1
SOCIAl SCIENCES.....vvvvvricircririreriecieeie] 23 30 34 21 22 11 9 8
ECONOMICS.....coucvreerririineireieieiesiseiseienieeen 0 1 1 1 1 1 0 0
Political SCIBNCE.........vverrrrvrririrericrienened 4 6 8 5 5 0 0 0
SOCIOIOGY...ereererreirrereiiereere e 0 0 0 0 0 0 0 0
Other, ne.c. ... 19 23 26 16 16 10 9 7
Other SCIENCES, N.E.C. .. 8 13 25 42 45 66 88 87

1/ Data for metallurgical and materials engineering were not collected separately prior to fiscal year 1990.

KEY: n.e.c. = Not elsewhere classified.
NA = Not available.

NOTE:  Because of rounding, figures may not add to the totals shown.

SOURCE: National Science Foundation/Division of Science Resources Studies, Academic Research and Development Expenditures, Fiscal Year 1996.
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Table B-27. Scientists and engineers primarily engaged in research and development activities, by sector of employment: 1985-96

Page 1 of 2

1985 | 1986 | 1987 | 1988 | 1989 | 1090 | 1991 | 1992 | 1993 | 1994 | 1995 1996

[Thousands]

United States R&D S&ES, tOtal.........cccvevrcrnirirrieneeeseenienene 801.9 NA 877.8 NA 924.1 NA 960.5 NA 964.8 NA 987.7 NA
Total, all indUStries 1/.......c..cceviiiiiiiii i 646.8 683.4 702.2 7155 733.0 758.5 776.4 772.0 766.6 757.3 789.5 859.3
Manufacturing..... 575.8 597.6 603.0 601.9 NA NA NA 572.4 569.6 547.2 576.7 623.1
Food, kindred, and tobacco products (20,21).........cccocvverevireinnn S S S S S 9.4 9.6 9.7 10.0 9.6 9.4 10.1
Petroleum refining and extraction (13,29).........cccueveevevreeerenenen: 12.0 10.2 9.7 10.1 10.9 11.2 11.4 11.3 10.4 9.1 8.4 8.7
Chemicals and allied products (28)........c.ccccvevvirerirerreineiniinn) 735 75.5 75.5 77.1 79.4 81.0 83.6 86.1 89.8 96.4 97.0 91.7
MACHINETY (35).....ouvvieeriireriress s 85.7 92.8 97.1 99.4 106.8 1115 104.5 98.4 83.9 69.5 78.0 88.0
Electrical equipment (36)....... 115.6 124.2 1315 1275 1138 100.6 93.9 90.6 92.9 99.9 114.6 130.9
Transportation €qUIPMENL (37).......cceeveereereeeeieereesereeesesneenend 169.8 183.3 187.8 186.8 177.8 159.9 145.4 1443 138.6 125.2 138.7 159.2
Professional and scientific instruments (38)............cocoveneinries S S S S S S S S 100.6 92.5 7.7 67.6
Other ManUFACIUNING. ........cvvevreereieneeree e NA NA NA NA NA NA NA NA NA 451 53.2 67.0
Nonmanufacturing iINQUSHHIES. ..o 71.0 85.8 99.2 113.6 NA NA NA 199.6 197.0 198.2 212.8 236.2
Transportation and utilities (40-42,44-49)............ccoconeriviinrrirens NA NA NA NA NA NA NA NA NA NA 29.3 29.4
Trade (50-59)......ccmiriiiii NA NA NA NA NA NA NA NA NA NA 475 43.6
Finance, insurance, and real estate (60-65,67) NA NA NA NA NA NA NA NA NA NA 5.6 10.8
Computer and data processing services (737).. NA NA NA NA NA NA NA NA NA NA 713 81.2
Engineering and management services (87) NA NA NA NA NA NA NA NA NA NA 52.9 49.1
Other nonmanufacturing iNAUSEHES............ovvririenriniinnisiienined NA NA NA NA NA NA NA NA NA NA 0.2 22.3
Federal Government, total 2/............ccoeveeeereereiieirrieriee e 52.1 51.6 54.3 54.2 58.8 59.4 58.3 61.8 60.0 NA 53.9 52.1
RESEAICN. ... 22.3 21.2 22.4 22.4 24.6 24.7 25.2 25.8 251 NA NA NA
DEVEIOPMENL. ... s 29.7 30.4 319 317 34.2 34.6 331 36.0 34.9 NA NA NA
Educational institutions, total 3/.............ccovveivieiieeriesie e 95.2 NA 112.4 NA 1231 NA 117.1 NA 128.0 NA 134.3 NA
BASIC r€SEAICH........covvrrivrii 43.6 NA 48.4 NA 52.7 NA 46.3 NA 49.5 NA 52.5 NA
ApPlied ESEAICH........covriri 15.7 NA 24.1 NA 26.0 NA 23.3 NA 31.0 NA 34.1 NA
DeVelopMENYAESIGN.........c.curvrerrereieer e 1.4 NA 0.8 NA 0.9 NA 11 NA 2.7 NA 2.7 NA
Management/administration of R&D 4/.. 4.0 NA 39 NA 39 NA 39 NA NA NA NA NA
Science and engineering graduate students 5/..........ccoceeviiieiniins 305 33.0 35.1 35.8 39.5 404 426 44,0 451 46.0 45,0 43.8
Nonprofit 0rganizations, tOtal 3/.............ccoererereesierees oo 7.8 NA 8.9 NA 9.2 NA 8.7 NA 10.2 NA 10.0 NA
BAISIC IBSAICH......vvvvvvrsviiisssisss s 34 NA 34 NA 38 NA 32 NA 36 NA 3.2 NA
Applied rESEIACH. ..o 2.2 NA 3.4 NA 32 NA 32 NA 5.3 NA 55 NA
Development/design.............coucvvecviieeriiecsie s, 0.5 NA 0.4 NA 0.5 NA 0.6 NA 1.2 NA 13 NA
Management/administration of R&D 4/.............cccovvveriiiiiiienie e 1.7 NA 1.7 NA 1.7 NA 1.7 NA NA NA NA NA
Total United States civilian [aDor force 6/.......oovv oo 115461 | 117,834 | 119,865 | 121,669 | 123,869 | 125840 | 126,346 | 128,105| 129,200 | 131,056 | 132,304 | 133,943
R&D S&ES per 10,000 [abor fOrce.........c.vieeiereeniereereereieiseeeiseiseiseieines 69.5 NA 73.2 NA 74.6 NA 76.0 NA 4.7 NA 4.7 NA

See explanatory information and SOURCE(S) at end of table.
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Table B-27. Scientists and engineers primarily engaged in research and development activities, by sector of employment: 1985-96

Page 2 of 2

1/ Industry counts are for the average number of full-time equivalent R&D S&Es.
2/ Federal Government counts are for the number of S&Es whose work activity is classified as research or development.

3/ S&E counts for educational institutions and nonprofit organizations are for the number of employed doctoral S&Es who report their primary work activity as research, development or management of R&D.
4/ This category of primary work activity was not included in the 1993 and 1995 data.

5/ Number of full-time equivalent graduate students with research assistantships averaging an estimated 50 percent of their time engaged in R&D activities.
6/ Total labor force of the noninstitutional population, age 16 years and over.

KEY: NA = Data not available or not applicable.
S = Data withheld due to imputation of 50 percent or more.
S&Es = Scientists and engineers.

NOTE: The methodology for calculating R&D scientists and engineers was changed for 1985 and later years. These data are not strictly comparable with calculations previously published.

SOURCES: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development; Survey of Doctorate Recipients; Survey of Graduate Students and Postdoctorates
in Science and Engineering; U.S. Office of Personnel Management; and Bureau of Labor Statistics, Employment and Earnings (annual) and Labor Force Statistics from the Current Population Survey .
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Table B-28. Number of employed doctoral scientists and engineers, by field of doctorate and primary work activity: 1995

Page 1 of 2
Research & development Non-research & development
Management,
Basic Applied sales,and | Computer | Professional Other
Field of doctorate Total Total research research | Development | Design 1/ Teaching | administration| applications services activities
TOtAL o 484,780 198,890 66,190 97,780 23,590 11,340 106,970 79,380 21,120 59,810 18,620
Sciences 406,130 159,880 62,300 78,280 14,200 5,100 94,290 63,560 14,590 57,760 16,050
Computer and mathematical sciences.............. 29,250 8,740 3,560 3,800 610 790 11,910 3,270 4,110 540 680
Computer and information
sciences 6,440 2,320 730 1,150 200 240 1,820 660 1,540 S 80
Mathematical SCIENCES.........ccocurvererreerireenns 22,820 6,420 2,820 2,650 400 540 10,090 2,610 2,570 520 600
Life and related SCIENCES.........coceveeeerrrenieeens 132,190 67,300 32,780 29,710 4,060 750 23,800 20,690 2,050 12,720 5,640
Agricultural and food sciences.. 15,440 8,230 1,430 5,830 870 90 1,940 3,020 390 770 1,100
Biological and health sciences 112,870 57,410 31,110 22,660 3,040 600 21,080 16,840 1,550 11,700 4,290
Environmental SCIENCES..........coccvvvvenriennd] 3,890 1,660 230 1,220 160 60 780 830 100 250 250
Physical and related SCIENCES..........cocurerernrenee 101,300 52,520 16,580 25,610 7,750 2,590 17,130 17,850 5,850 3,920 4,030
Chemistry, except biochemistry................... 52,540 27,300 6,830 14,390 5,150 940 8,390 10,380 1,700 2,480 2,290
Geology and oceanography..........cccouceevens 13,090 6,640 2,580 3,690 310 60 2,890 1,830 590 470 690
Physics and astronomy. 34,410 17,920 7,030 7,060 2,280 1,560 5,630 5,500 3,530 840 980
Other physical sciences (incl. earth).. 1,260 660 140 470 S S 220 150 S 130 70
Social and related SCIENCES........ocvevrvrrerinnens 143,390 31,310 9,390 19,160 1,780 980 41,450 21,750 2,590 40,580 5,700
ECONOMICS......ovververirerieseeseiens 19,360 6,810 1,460 4,840 340 170 7,550 3,170 280 1,150 900
Political and related sciences 14,790 3,010 790 1,820 240 160 6,780 2,890 310 830 970
PSYCNOIOY......couvvvereririerereerereeans 75,810 12,420 4,260 6,980 720 460 12,990 10,350 1,100 36,520 2,440
Sociology and anthropology.............c.ceeue.. 20,530 5,630 2,000 3,330 210 90 9,180 3,290 440 1,170 820
Other SoCial SCIENCES...........vverrerrereririrns 12,410 3,440 870 2,200 260 110 4,960 2,050 470 920 570

See explanatory information and SOURCE at end of table.
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Table B-28. Number of employed doctoral scientists and engineers, by field of doctorate and primary work activity: 1995

Page 2 of 2
Research & development Non-research & development
Management,
Basic Applied sales,and | Computer | Professional Other
Field of doctorate Total Total research research Development |  Design 1/ Teaching | administration| applications services activities

ENGINEETING.....cvouvirereeierieerrerseseseesiis 78,650 39,010 3,890 19,500 9,390 6,240 12,680 15,810 6,530 2,050 2,570
Aerospace/aeronautical............oerenieneeneen. 3,350 1,690 180 1,030 280 200 590 690 260 S 100
ChemICaL.......ooveeererrrerseeiennd 10,930 5,990 590 2,790 1,700 910 980 2,640 650 200 480
CViL oo 7,400 3,070 220 1,490 390 970 1,720 1,450 530 410 230
Electrical/Computer..........coocovennennenniin 20,780 9,920 860 4,650 2,920 1,500 3,080 4,430 2,500 260 590
Industrial 2,240 580 S 360 S 130 940 440 220 S S
Mechanical......... 9,710 5,100 520 2,410 1,320 850 1,750 1,640 720 220 280
Other engineering 24,230 12,660 1,480 6,770 2,730 1,690 3,630 4,520 1,660 890 870

1/ This category of R&D refers to "design” in the context of engineering, e.g., the design of equipment, processes, structures, and prototype models, as opposed to "design” in other contexts,
e.g., the design of entire research programs, experiments, etc.

KEY: N = No cases reported.

S = Suppressed because fewer than 50 weighted cases reported. (See NOTE.)

NOTE:  All numbers in the table are approximations derived from a sample.

SOURCE: National Science Foundation/Division of Science Resources Studies, Characteristics of Doctoral Scientists and Engineers in the United States: 1995 .
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Table B-29. Scientists and engineers engaged in R&D, and per 10,000 labor force population, by country: 1981-95

Page 1 of 1
Number of scientists and engineers engaged in R&D Scientists and engineers engaged in R&D
Year United United United United
States Japan Germany France Kingdom Italy Canada States Japan Germany France Kingdom Italy Canada
[Thousands] [Per 10,000 labor force]

683.3 311.0 124.7 85.5 127.0 52.1 40.5 61.9 54.5 44.0 36.3 475 229 326
711.9 321.0 NA 90.1 128.0 56.7 44.1 63.6 55.6 NA 37.9 48.0 24.9 35.4
751.7 3474 130.8 92.7 127.0 63.0 46.1 66.4 59.0 457 39.1 477 27.3 36.3
797.8 357.4 NA 98.2 129.0 62.0 49.2 69.2 60.3 NA 411 47.3 26.6 38.1
801.9 380.8 143.6 102.3 131.0 63.8 53.8 69.5 63.9 49.7 42.8 47.3 271 40.8
NA 393.0 NA 105.0 134.0 67.8 58.4 NA 65.3 NA 437 48.2 28.4 43.4

877.8 415.6 165.6 109.4 134.0 70.6 60.5 732 68.3 56.4 45.4 47.9 29.4 44.1
NA 434.6 NA 115.2 137.0 74.8 63.0 NA 70.5 NA 47.6 48.5 30.9 45.1

924.1 457.5 176.4 1204 133.0 76.1 64.6 74.6 73.0 59.2 49.6 46.8 314 45.4
NA 477.9 NA 1239 133.0 779 63.9 NA 74.9 NA 49.9 46.7 318 44.3

960.5 491.1 241.9 129.8 128.0 75.2 69.3 76.0 75.5 61.0 51.8 44.8 30.6 47.9
NA 511.4 234.3 1417 131.0 74.4 721 NA 717 59.3 56.4 45.8 30.2 49.5

964.8 526.5 NA 145.9 135.0 74.4 76.2 47 79.6 NA 57.9 475 319 51.7
NA 541.0 NA 149.2 142.0 75.7 79.9 NA 81.4 NA 58.9 49.9 32.6 53.6

987.7 552.0 2311 151.2 148.0 75.5 82.2 4.7 82.8 58.7 59.6 52.1 325 54.8

KEY: NA = Not avail